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PRINCIPLES OF TAXATION. 


By DAVID A. WELLS, LL.D., D.C.L., 
CORRESPONDANT DE L’INSTITUT DE FRANCE, ETC. 


XTII.—THE EXISTING METHODS OF TAXATION, 


(Continued from vol. li, page 776.) 
AXATION OF PERSONAL PROPERTY.—Great, how- 


ever, as may be the inequalities in the valuation and assessment 
of real property, those which obtain in respect to personal are so 
much greater as to almost preclude the idea of comparison. 

In the incipient stages of society, when property consisted almost 
or quite exclusively of things tangible and visible—lands, buildings, 
slaves, horses, cattle, ships, houschold effects, and implements— 
when railroad shares, bonds and mortgages, certificates of deposit, 
and all the multifarious forms of credits and evidences of debt, by 
which we are enabled to-day to secure interests in land or in visible, 
tangible personal property in the possession of others, were abso- 
Intely unknown,* and when the rate of taxation was comparatively 
small, the theory under consideration was not impracticable in its 
application, and, under most circumstances, afforded but little oppor- 
tunity for the working of injustice in respect to arbitrary discrimina- 
tions in assessing. For when personal property was of a visible and 
tangible character there was no opportunity to conceal its ownership 
and to avoid the tax. Each member of the community furthermore 
took a sufficient interest in his neighbor’s affairs to see that jus- 
tice was done in this regard. This kind of friendly interest found 


* Of the evidences of wealth owned by one of the richest families in the United States, 
almost the whole did not have an existence as recently as the year 1840, 
VOL LiL—1 
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expression in Rhode Island in a law that was passed in 1673, by 
which it was provided that, under certain circumstances, a citizen 
might be required “to give in writing what proportion of estate 
and strength in particular, he guesscth ten of his neighbors, nameing 
them in particular, hath in estate and strength to his estate and 
strength.” It is only fair to add, however, that this law was in- 
tended to prevent tax-dodging, and only required a man to guess 
with respect to the relative size of his neighbors’ estates to his own, 
when he himself was suspected of having undervalued his own 
estate. Very curiously this ancient law and practice find expression 
to this day in Rhode Island in the circumstance that no citizen of 
that State is qualified to vote upon any proposition to impose a tax, 
or for authorizing the expenditure of public money, that has not 
paid a personal property tax six days preceding such day of voting. 
Lists of persons who are or may be qualified to vote generally are 
published and placarded before election, with prefixes to each name, 
showing the electoral qualification of its representative on the list, 
whether the same is dependent on real estate or personal property 
taxation. Any person who shall take down or destroy this list once 
placarded is liable to a fine of three hundred dollars, or three months’ 
imprisonment. 

Then again very little of a citizen’s property was situated without 
the territorial jurisdiction of the taxing power, or indeed without 
the territorial limits of the hamlet, town, or city in which the citizen 
lived. Then a man could not very conveniently live in one place 
and do business in another. Within a century an English court has 
declared a contract invalid which stipulated that one of the parties 
thereto should do an act in London and Oxford the same day, because 
the stipulation involved in this particular an impossibility. Now 
the distance involved could be traversed in about an hour. The 
nature of property, as well as the means for moving it, was also 
such as to render all transportation difficult, and rapid transporta- 
tion impossible. The discrepancy in taxation as respects different 
places was also so small that no great advantage could be gained by 
shifting one’s residence or property for the sake of evading taxation; 
and the difficulty and inconvenience of so doing were so great that 
the temptation could hardly have existed. But even in the most 
simple condition of socicty the practical application of what may 
be properly termed the “infinitesimal” system of taxation must 
have been always attended with great difficulties, for the reason that 
it involved and necessitated personal inquisitions, than which there 
is nothing in government that men more dislike and resist; and, in 
the language oe a committee of the French National Accenile of 
1789 (of which Talleyrand and Larochefoucald were members), the 
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recognition and practice of which, by any government is something 
inconsistent with, and antagonistic to, the maintenance of a free 
people. 

It is not generally known, furthermore, that Alexander Ham- 
ilton, as a member of the conventions which framed the Constitution 
of the United States and the first Constitution of New York, gave all 
his influence in favor of the restriction of all internal or local taxa- 
tion to visible, tangible objects, and to the assessment of these spe- 
cifically, and by some uniform and simple rule. The language used 
by him in one of his papers (The Constitutionalist) on this subject 
is as follows: “ The genius of liberty reprobates everything arbitrary 
or discretionary in taxation. It exacts that every man, by a definite 
and general rule, should know what proportion of his property the 
State demands. Whatever liberty we may boast in theory, it can 
not exist in fact while (arbitrary) assessments continue.” 

Again, had nothing come down to us in English history from 
the time of Edward III, other than one of the assessment rolls of 
that period (when there was little or no property capable of taxation 
but what was visible and tangible), the evidence would be complete 
that the mass of the English people were but little better than slaves; 
for the mere inspection of such rolls shows that their preparation 
involved such an inquisitorial scrutiny into domestic life, such a 
seeing, handling, enumeration, and minute valuation of everything 
in the household, from the utensils of the kitchen to the furniture 
of the bedchamber, as to make personal freedom, or a sense of self- 
respect, on the part of the taxpayer who submitted to such a scru- 
tiny, almost an impossibility.* 

And in this connection it is instructive to again refer to the 
famous insurrection of English yeomen and peasants under “ Wat” 
the Tyler, in the reign of Richard IT, the successor of Edward 
III, which originated directly in the attempt of a tax-gatherer or 
assessor to ascertain, by brutal personal examination, whether a 
daughter of “ Wat’s” had attained the age of puberty, and in con- 
sequence had so become liable to enrollment for capitation assess- 
ment. 

But to whatever extent simplicity in the elements of property 
simplified the original methods and ideas in respect to local taxation, 
the problem involved rapidly changed, and became more and more 
intricate as increasing population, and increasing commerce, and in- 


* A copy of an assessment roll of the time of Edward III (1329~67) given by Lingard, 
in his History of England, contains a list of articles, down to a towel and a bench; and the 
historian notes that in the returns are carefully mentioned the very rooms in which the 
articles were found, and that there were no exemptions except one suit of clothes for each 
person, which were supposed to be included in the tax Jevied on the poll or person. 
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tercommunication, required that property should, to a great extent, 
be put into a condition to admit of being readily mobilized, in order 
to allow of its most profitable use and application. Thus a large 
part, in fact the larger part of what is to-day termed “ personal prop- 
erty ” in every civilized state, is of the most intangible character, 
and in great part invisible and incorporeal: such, for example, as 
negotiable instruments in the form of bills of exchange, state, muni- 
cipal, and corporate bonds, and the multiplied forms of evidence of 
indebtedness, certificates of stocks, copyrights, patents, legal-tender 
notes, ete., all of which, if entitled to the name of property, is, 
through a great variety of circumstances, constantly exposed to 
fluctuations in value, frightful in amount, and incaleulable in their 
suddenness, and under the influence of which wealth vanishes as 
if by the wave of a magician’s wand. It is offset or measured by in- 
debtedness which may never be the same one hour with another; is 
easy of transfer, and, as essential to using, is in fact continually 
transferred from one locality to another, and from the jurisdiction 
of one state to the jurisdiction and laws of another and a different 
state; is here to-day, gone to-morrow; is burned, sunk at sea, lost 
in mines, patents, railways, factories, trading associations, and in 
a thousand other different ways. It has been recently said that five 
men who do business in Boston can together control or dispose of 
an amount of property which equals one fifteenth of the entire 
assessed valuation of that city; and that they could, if they pleased, 
carry round the evidence of the existence of that property in 
their coat pockets, or, according to popular theory, the property 
itself. 

For the purpose of ascertaining the amount of taxable personal 
property owned by individual citizens two methods have been em- 
ployed in the United States: 

1. In several States, such as Massachusetts, Connecticut, and 
Tllinois, the taxpayer is required to give each year to the assessor 
a detailed and verified statement, carefully itemized, of all the per- 
sonal property owned by him or under his control and of every kind, 
sort, and description. This method is generally known as “ the 
listing system.” In several of the States the principle that a 
State can only tax that which is within its territorial jurisdiction 
is ignored, and even visible tangible property situated outside of 
the taxing State is required to be returned for the purpose of 
taxation. 

2. The other and more gencral method of ascertaining taxable 
personal estate is that which is exemplified in the State of New York, 
by which the assessor guesses at the personal property of the victim, 
and places him upon the list at such a figure as either his information 
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or imagination sustains him in considering to be that which justly 
represents the personal estate of the taxpayer.* 

In view of the fact (made certain by all experience) that very 
few returns of personal property, even when supported by oaths, 
are worthy of implicit credence, the position of the assessor who 
honestly desires to enforce the law is one of great difficulty and 
embarrassment. For, in the absence of some superhuman power 
which will permit that to be seen which to ordinary vision is invisi- 
ble, and to know what, through the exercise of ordinary reason, 
can not be known, any attempt on his part to obtain independent 
cognizance of such commercial and financial instrumentalities for 
the purpose of valuation and assessment is, on its face, an impossi- 
bility; and if the co-operation of the person to be assessed is to be 
invited or relied on, two of the most powerful influences that can 
control human action—love of gain, or the unwillingness to part 
with property, and the desire to avoid publicity in respect to one’s 
private affairs—immediately unite to oppose and prevent such co- 
operation. 

A resort to personal inquisition, with the accompanying machin- 
ery of oaths, “dooming,” and penalties, is next in order; under 
which the State, ignoring all rules enacted for the protection of 
debtors in the ordinary collection of debts, pursues the citizen for 
the collection of what it claims to be a debt, with no better result, 
in nine cases out of ten, than the impairment of the public sense 
of both justice and morality. 

But it is claimed that each individual owes the State annually 
a certain sum of money in the way of taxes, proportioned to his 
entire property. If he voluntarily pays, he escapes arbitrary meas- 
ures. If he declines to pay, or tries to avoid payment, he has no 
just cause to complain if he is regarded in the light of a criminal, 
or if the same arbitrary measures are used to collect his tax as if it 
were a debt owing by one citizen to another. Let us examine this 
averment. 

If the defaulting taxpayer is to be regarded as a criminal, and 


* “In a case involving the assessment of personal property, in one of the courts of this 
State a few years ago, an assessor in one of our cities testified that his method of ascertain- 
ing what personal property a taxpayer owned was to examine the directories, the county 
clerk’s office, and papers relative to estates of deceased persons; and when he lacked defi- 
nite information, to guess at the assessment from the place of business or of residence occu- 
pied by the taxpayer. If the tax was cheerfully paid for two or three years, the personal 
assessment would then be ‘marked up.’ This process of increasing the personal assess- 
ment went on until, as the witness graphically said, the taxpayer ‘squealed,’ when the 
amount was finally fixed at what the taxpayer would bear without swearing it off.”— 
Address on the Taxation of Personal Property, by Julien T. Davies, before the Manhattan 
Single Tax Club, January, 1891, New York, 
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as such placed in the worst possible light, he certainly ought not to 
be deprived of the privileges of a criminal, which are a right to a 
public investigation according to the rules of evidence adopted by 
free and enlightened communities, a right to be heard before con- 
demnation, and the right to be presumed innocent of having prop- 
erty subject to taxation until the fact is ascertained otherwise by 
legal proof. But under the existing tax laws of most of the United 
States there are not accorded to the taxpayer the privileges of a 
criminal; for no tax can be assessed on a large proportion of the 
personal property of the State according to any rules of legal evi- 
dence that any common law court would adopt. No assessor, under 
the laws of New York, for example, in assessing personal property, 
can act judicially. The law gives him no power to obtain legal 
testimony of a character that is admissible in court; he must act 
the part of an arbitrary despot against an inculpated taxpayer, or 
not act at all, and his conclusions for acting must be reached at best 
by the testimony of those who have no means of knowing anything, 
in a legal sense, about the subject-matter under investigation. It 
seems clear, therefore, that any attempt to tax without legal evi- 
dence is an act of usurpation or despotism, wholly antagonistic to the 
principles of a free government, and that it is a mockery to charac- 
terize such acts as, in any sense, judicial proceedings. Nor does 
the right to reduce or regulate the assessment by the oath of the tax- 
payer relieve the law, in any degree, of its unequal and despotic 
character; for every individual holding public office knows that 
oaths, as a guarantee of truth, in respect to official statements, have 
ceased to be of any value. The assessments made according to the 
oaths of parties, furthermore, are not made according to legal evi- 
dence, upon examination and proofs; but according to the will and 
seeret caprice of each taxpayer, instigated by his selfishness and 
the natural depravity of human nature. Each taxpayer, under the 
present rule, becomes, therefore, the interpreter not only of the law 
but of the fact, and makes a seeret interpretation of both, and we 
have as many interpreters of the law as there are numbers of tax- 
payers; and also an indefinite multiplicity of assessors; for each 
person who unfairly reduces his own assessment arbitrarily assesses 
thereby some other of the community for the difference. Could or 
would any people apply the same rules for the collection of debts? 
Is there any one who has so much confidence in human nature that 
he will propose a law that a person who is sued shall be discharged 
from all claims of indebtedness if he will make oath, interpreting 
both the law and the fact himself, that he owes the claimant noth- 
ing? Is it believed that under tariff laws the government could 
get suflicient revenue to pay for its collection if the importer was 
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permitted to offset debts against the value of his goods; or if the 
law was peremptory that his oath alone should be given, and that 
there should be no legal examination, inspection, or proof of the 
value or character of the importations? 

In whatever aspect, therefore, we regard the present popular 
system of local taxation in the United States, it is arbitrary and in 
violation of the principles of constitutional government. If the 
assessor acts, he acts solely by his despotic will, and without any 
reference to legal proof or evidence, such as is enforced in recovering 
private debts; and if the taxpayer, by his oath, becomes the arbiter, 
his will is supreme and not subject to investigation or control. It 
is a system, in short, that violates all the laws of evidence, the growth 
of centuries in civilized countries; that makes secret that which 
should have publicity, and proceeds upon a basis that could not be 
recognized for one moment in the collection of debts, or in the trial 
of persons accused of the most heinous of offenses. 

Such, then, are the difficulties which all experience has shown to 
be attendant upon every attempt to tax personal property of an 
intangible and invisible character, and which all who have investi- 
gated the subject acknowledge to be insuperable. As not a few, 
however, who are ready to make this acknowledgment nevertheless 
insist, that all personal property that is visible and tangible and can 
not be concealed, but can be reached effectively and equally, ought 
to be taxed; and as the drift of popular sentiment in the United 
States at the present time favors this assumption, it is important to 
next consider the nature and extent of the results attainable by 
intelligent and faithful assessors acting in conformity with it. 

As the experience, however, of the States that have enacted the 
most precise and stringent methods of taxation proves beyond ques- 
tion, that the returns of the owners of visible, tangible personal prop- 
erty, even when supported by oaths, will not, as a rule, afford a 
basis for the correct valuation and assessment of such property, the 
further assumption is warranted, that the attainment of such a result 
in even an approximate degree must depend on the personal visita- 
tion and inspection of the most intelligent and honest assessors. 
And here at the very outset of the prospective investigation its 
inherent insuperable difficulties begin to manifest themselves. 

Thus a large proportion of the so-called personal property of 
every highly civilized country which is not intangible and invisible, 
and which requires only ordinary perception for recognition and 
valuation, is in the nature of instruments or subjects of commerce 
between states and nations; such as railroad machinery, ships, steam- 
boats, immense stocks of raw and manufactured products accumu- 
lated in store for the sole purpose of movement, or actually in 
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transitu. As a matter of fact the granaries for no small portion 
of the surplus stock of the world’s cereals are at the present time 
ships and railroad cars in the process of movement to the points of 
greatest demand for consumption. What shall be the situs of all 
such things for assessment? If actual location is to be determina- 
tive, then a product of grain, or merchandise, which, in movement 
for a market, or conversion into other forms, may happen to be in 
Illinois in April, in Ohio or Massachusetts in May, in New York 
in July, in New Jersey in August, and in Connecticut in October, 
will be liable to five separate taxes in one and the same year; for the 
laws of each of these States require their assessors to return, for 
taxation, all such property as at the periods mentioned may be 
actually within the sovereignty and jurisdiction of the taxing au- 
thority. 

If, therefore, the existing system of taxing visible and tangible 
personal property in the United States is to be continued and made 
equitable and effective, the first essential step for the purpose of 
making it such, by preventing evasions and avoiding duplicate taxa- 
tion on one and the same persons and property, is for all the States 
to agree that all their assessors shall make their visitations, inspec- 
tions, and appraisements for the purpose of assessment on one and 
the same day, as, for example, the first day of April. The following 
probable forecast of the result has been made by a recent writer: 

“ On the appointed day, all over the country, a swarm of assessors 
must besiege the factories, mills, shops, and stores for the purpose of 
making an honest valuation of all merchandise on hand. This valu- 
ation must be completed in one day; or otherwise Smith’s valuation 
being completed on April 1st, while Jones is left to April 2d, there 
will be a midnight exodus of easily portable goods from Jones to 
Smith, so that one assessor shall find little of value in the posses- 
sion of Jones on April 2d. No help must be asked in the work of 
valuation from the owners or clerks; for if that is done, the assessor 
might just as well accept the sworn returns of the owners, as is done 
now, with the most ludicrous and inequitous results. As it is evident 
also that it would be impossible for the owners themselves to make 
such a valuation in one day, even with the aid of all their clerks, 
there must be a number of assessors employed, exceeding all the 
number of persons employed in holding and selling merchandise. 
The work might, however, by extreme diligence be done jn a rough 
way by two million local assessors. As it would take them at least 
three days to tabulate, copy, and file their returns, besides the one 
day occupied in valuing, each would serve at least for four days; 
and if paid at the rate necessary to procure men competent for the 
task, the lowest cost of such an assessment, independent of printing 
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and stationery, could not be properly estimated at less than forty 
million dollars. 

“ Again, on ‘assessment day,’ there would be universal conceal- 
ment of all articles of small bulk and great value. Watches, jewels, 
gold, money of all kinds, and every like conceivable thing would van- 
ish from sight. Men would walk about stuffed with valuables. Old 
stoves, pots, and pans would be filled with money and jewels. Valu- 
able goods which could not be hidden would be covered with dust 
or otherwise made to look almost worthless. In every mill and 
factory manufactures would be kept in an unfinished state, as far as 
possible, until assessment day had passed. A thousand devices would 
be resorted to in order to reduce the apparent value of the things 
which the assessor would inspect, or to prevent him from seeing 
them at all. 

“Tn order to make this plan of official valuations successful, the 
assessors must enter every room in every house and strip naked 
every man and woman whom they suspect of concealing taxable 
property. This is the only way in which visible, tangible personal 
property ever was or ever can be fairly, equally, and effectually 
taxed. 

“ And, when all this was done, the system would none the less 
fail. It could not be made even approximately correct. Every 
article would be valued very much too high or very much too low. 
Nor would the average produce any fair result. The goods of Jones 
would be appraised at two hundred per cent of their real value; the 
goods of Smith at ninety per cent; and the goods of Brown at fifty 
per cent. Jones would thus be cheated heavily, and of Smith mod- 
erately, for the sole benefit of Brown.” * 

On the other hand, if the fiction of law, that personal property 
follows the owner, is to govern, then all such property may be taxed 
where it is not, and be exempt from taxation in the place where a 
actually is, and where it shares in the benefits that flow from the 
protective expenditures—police, fire department, etc.—which are 
incident and necessary to the locality. Or, as is very often and 
perhaps most usually the case, the same property is subjected to 
double taxation; and as a proof that this latter supposition, which 
seems on its face an absurdity, is a matter of constant experience, 
it may be mentioned that some years since, and probably at the 
present time, a well-known publishing house was regularly taxed in 
Cambridge, Mass., for so much of its stock in trade as was kept 
in store and permanently employed in business in New York city, 
although it was admitted that the same tangible, visible property 


* Taxation of Personal Property, Impracticable, Unequal, and Unjust. By Thomas 8. 
Shearman. New York, 1895. 
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was at the same time regularly taxed by the New York authorities; 
and, furthermore, when a protest was made to the Massachusetts 
authorities against the continuance of this injustice, the decision 
was rendered, that under existing Massachusetts statutes the plun- 
dered taxpayer could have no remedy except by change of business 
or change of (State) residence. 

Again, if a foreign banker subscribes to any of the State or 
municipal loans of the United States, the bonds or other evidences 
of indebtedness which he receives in exchange for his money are 
excmpt from taxation by reason of his nonresidence; but if a 
resident widow or maimed soldier be moved by the desire for 
security to purchase a little of the same loan, the small rate of 
interest which such investments generally carry will be made still 
smaller to all such persons, by reason of an annual tax of from one 
to two or a greater percentage imposed on the holders, for the 
simple reason that they are residents; although the protection af- 
forded to the latter is in no degree different from or greater than 
that afforded to their more fortunate and rival foreign competitors, 
who reside where such taxes are not imposed; all of which is equiv- 
alent to saying officially that whenever an American loan, particu- 
larly desirable for trust investments, is created, it shall be sacredly 
reserved for foreigners, or that bad portion of citizens of the United 
States who have no scruples about cheating the assessors. Local 
subscriptions to local indebtedness, with the augmentation of inter- 
est in the locality which would necessarily follow, are therefore 
discouraged; while to the American citizen who ventures to sub- 
scribe, residence is made an offense and coupled with a penalty. 

In the case of agriculturists, who constitute more than half 
the population of the country who follow gainful occupations, their 
personal property, consisting mainly of farm animals, implements, 
and farm products, is always readily open for inspection, and has a 
nearly uniform value throughout the country. ‘The personal prop- 
erty of farmers is accordingly more completely reached and more 
accurately valued by honest assessors, than the property of any other 
class of the population. 

Consider next the case of merchants. “ What assessor, however 
honest and competent, can personally value all the stock of even one 
store, not to say the stock of all the stores in his district? Fancy an 
assessor making a personal appraisal of the stock of fifty drug stores, 
a hundred dry-goods stores, and as many groccries! In one store 
there are hundreds of different articles at different prices, by the 
yard, or the pound, or the gallon. Bales of goods lie side by side; 
some worth four cents a yard, some ten cents, some two dollars. The 
difference between goods worth one dollar a yard and those worth 
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two dollars is often imperceptible to the eye of any one but at expert. 
But how can an assessor have time even to open all these bales, to 
look at them, much less judge accurately of their value? All the 
assessors of New York city could not approximately value the stock 
of one of its great dry-goods merchants without relying upon the 
word of their clerks. Therefore the stock of merchants and manu- 
facturers would be assessed upon the valuation given by themselves, 
as in fact it is now. ‘Thus the assessment of ‘ visible and tangible 
property,’ in these important cases, is made and must be made in 
exactly the same manner as the assessment of bonds, notes, and other 
invisible property, resulting in a double or treble burden upon the 
simple and truthful as compared with their unscrupulous neighbors.” 

And, finally, as regards so much of other “ personal property ” as 
is tangible and visible, and clearly within the territorial jurisdiction 
of the taxing power, such as articles of personal adornment, clothing, 
furniture, works of art, musical instruments, books, ete., shall we 
assume that we have here a class of articles on which it is desirable to 
levy taxes? Of course, the popular answer will be in the affirmative; 
for are not all these objects, it may be asked, the very ones best fitted 
to sustain taxation? and are theynot in great part luxuries rather than 
necessaries? But how, it may be asked, are you going to tax them? for 
it is reasonable to suppose that if they are to be taxed, it is to be by 
a system that works equitably, and not by a system which, by taxing 
A, and letting B, C, and D eseape, brings the law into contempt; 
and, by making the sense of the commission of a wrong on the part 
of the State the excuse for the commission of another wrong on the 
part of the individual, gradually undermines the morality of a com- 
munity that does not wish to be dishonest. 

An even approximately correct valuation of the above-enumer- 
ated articles is, however, a matter of great difficulty, and none but 
an expert can effect it. In very many houses there are many arti- 
cles, like bedding, carpets, pictures, glass, porcelain, and the like, 
which exhibit few outward indications of undue value, and yet 
whose cost was very many times greater than similar articles in 
ordinary use. In fact, in proportion to the wealth of the taxpayer 
would be the failure of the most honest assessor to estimate the true 
value of his property. Some years ago a State tax commission 
in Illinois, with a view of aiding assessors to discover and rightly 
assess property of the character under consideration, recommended 
to the State Legislature the enactment of a statute whereby every 
woman of “full age and sound mind,” either directly or by her 
representative, should annually return to the assessors a statement 
of the value of all the jewelry, household furniture, and all other 
property in her possession; but these recommendations never re- 
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ecived any higher consideration from the public than that of being. 
denounced and laughed at. And most naturally; for what woman 
would tell her age or the amount and value of her jewelry and 
finery, and more especially to a stranger invested with brief official 
authority as an inquisitor and assessor? 

Again, a very large part of what is termed “ personal property ”’ 
is, through the necessities, policy, or organization of governments, 
made exempt from taxation; as, for example, all instrumentalities 
and property of a government—national, State, or municipal—espe- 
cially the bonds, notes, curreney, and certificates of indebtedness 
issued by the United States. The several States also generally 
exempt or lightly tax the deposits and surplus of savings banks, the 
accumulations of mutual insurance companies, the property of char- 
itable, religious, or educational organizations, and also a compara- 
tively small amount—but large in the aggregate—of personal prop- 
erty in the form of household furniture, clothing, working tools, vehi- 
cles, and animals, and the produce of farms not sold but consumed 
by the producers; and that the present tendency of State legislation 
is furthermore to continually enlarge the list of exempt property. 
The aggregate money value of such exemptions can not be accurately 
stated, but there is reason to believe that they inelude about one 
fifth of all the personal property of the United States.* 

TAXATION OF THE JNSTRUMENTALITIES oF CoMMERCE.—Exten- 
sive as has been the foregoing review of the inherent difficulties 
attendant on the attempt to equitably and efficiently tax personal 
property, the results of taxing the instrumentalities or objects of 
commerce are especially worthy of additional notice in this con- 
nection. 

A little reflection ought to abundantly satisfy that to tax the 
instrumentalities or objects of commerce in one locality, and to 
exempt the same from all direct taxation in another, will clearly not 
permit the former to enter a common market on an equal basis for 
competition with the latter. And yet this unjust discrimination is 
exactly what does result from the attempt of a majority of the 
States of the Federal Union to tax all such instrumentalities or 


* The New Jersey State Board of Taxation, in their annual report for 1895, call atten- 
tion to the fact that, out of the total amount of assessed property in that State in 1894, 
nearly ten per cent, or $72,786,571, was exempt from taxation. The amount of tax exemp- 
tions in Newark, N. J. (a city which within recent years has been nearly bankrupt by 
excessive indebtedness and taxation), is reported for 1897 at $18,076,568, made up in part 
as follows: Churches, $4,081,750; private schools, $196,900; city property, 84,924,950 ; 
cemeteries, $893,800; charitable institutions, 81,231,700; public parks, 84,654,867. Sol- 
dicrs’ and sailors’ widows have exemption to the amount of 528,675; firemen, $79,445 ; 
tle National Guard, $36,475. These figures do not include the railroad exemptions, which 
are under the charge of the State Tax Commissioners, 
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objects under the general head of personal property, and the exemp- 
tion of the same classes of property from any corresponding assess- 
ment in the British provinces of North America, and in all foreign 
countries with which the United States enter into extensive com- 
mercial intercourse and competition. Boards of trade and commer- 
cial conventions may pass “ deploring ” resolutions concerning the 
decay of American commerce, and committees of Congress may 
continue to investigate the same subject, but so long as ships, en- 
gaged in the carrying trade on the free ocean, and owned in Canada, 
England, France, Germany, and Holland, are not directly taxed, 
and ships engaged in competition in the same business, and owned 
in Portland, Boston, Baltimore, New Orleans, and San Francisco, 
are taxed, and taxed heavily, commerce will ineline to move in the 
paths which are made easy and profitable to it. The difference in 
cost of a single penny per bushel in laying down grain at Liverpool 
may alone be determinative of the question whether millions of 
bushels shall be supplied by the wheat fields of the United States 
or those of Russia, India, or Hungary. 

“As a rule, the States of the Federal Union tax shipping as 
other property is taxed, regardless of the fact that the other leading 
maritime nations usually impose no taxes on shipping as property, 
but tax only the actual earning of shipping; assuming doubtless, 
and correctly, that from the very nature of its use shipping can not 
fairly share in the benefits which accrue from state and municipal 
taxation for public purposes. In short, when a vessel is fulfilling 
the function for which it is built, it is navigating the ocean, remote, 
except during brief stay in port, from the fields and purposes to 
which state and local taxes are applied.” 

Only one State—Delaware—exempts shipping from all taxation; 
New York and Alabama exempt so much of their shipping as is 
engaged in foreign trade; Massachusetts, New Hampshire, and 
Connecticut tax the earnings only of their shipping in foreign trade; 
and, under decision of the United States Supreme Court, Pennsyl- 
vania imposes no tax on its shipping in interstate or foreign trade. 

All the other States tax all classes of vessels as personal property, 
making no distinction between those engaged in foreign and domes- 
tic trade. 

The comparative burden of taxation on shipping in the United 
States and the maritime states of Europe finds practical illustration 
in the following examples: The city of Portland, Maine, levied more 
taxes in the year 1893 on its shipping (68,206 tons, valued at $909,- 
000) than the Cunard Company paid to Great Britain in the same 
year on a valuation of their ships of nearly $9,000,000. The taxa- ° 
tion of shipping at Charleston, S. C., is five times heavier than that 
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levied by Great Britain or Germany. During the year 1893 the 
city of San Francisco levied taxes to the amount of $85,675 on its 
shipping, a sum within $600 of the combined taxes paid during the 
same year by the Cunard Line, the Hamburg-American Line, the 
North German Lloyd, and the Compagnie Générale Transatlantique 
of Franee to their respective Governments; their combined ship- 
ping comprising upward of 700,000 tons of the best steel and iron 
steamships valued at upward of $58,000,000. And in addition 
to this onerous and (in comparison with other countries) discrimi- 
nating burden of taxation or shipping, the income-tax act of 1894 
imposed an additional and new tax of two per cent on the earnings of 
shipping in excess of $4,000, which would have fallen mainly on 
that portion of the United States merchant marine—i. e., the great 
American steamships—which is most exposed to foreign eompeti- 
tion, and which it is regarded as especially desirable to nationally 
foster. 

On the other hand, Great Britain, Germany, France, and the 
Netherlands tax only the earnings of shipping—1. e., an income tax. 
Austria in 1894 suspended for five years all taxation of its vessels 
engaged in foreign trade. Under this system of vessel taxation by 
the great maritime countries of Europe it is, furthermore, to be 
noted that the ownership of a ship that is idle and not earning does 
not entail any burden of taxation; but in the United States it makes 
no difference whether a ship be at work or idle, profitably or un- 
profitably employed, she pays taxes all the same. 

The experience of the several States in respect to the taxation 
of vessels affords, however, a very striking illustration of the facility 
with which obnoxious taxes are evaded in the United States, or 
shifted upon those who are less able to bear them, and is thus related 
in the Report of the United States Commissioner of Navigation for 
1894: “It is relatively an easy matter for the owner of several ves- 
sels to form a partnership with the resident of another State in 
which low taxes are imposed on shipping, and by allowing the ves- 
sels to stand in the name of such partner to eseape the endeavor of 
the law to tax him more than his competitors in navigation are 
taxed. Thus, some years since, the authorities in Chicago decided 
to tax the shipping owned at that port on its full insurable value 
at the rate fixed for municipal taxes. The vessel owners of the city, 
in self-defense and to enable them to continue in business against 
competing ports, were compelled to make nominal transfers of their 
property, and thousands of tons of shipping, doubtless owned in 
Chicago, appear on the records of the National Burean of Naviga- 
tion as owned in other States. Thongh in the number and tonnage 
of its entries and clearances Chicago ranks with the greatest ports 
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of the maritime world, yet its apparent rank as a ship-owning port 
is insignificant.” 

It is important also to notice how changes in the methods of doing 
business, in the facilities for transporting persons and property, and in 
the constitution of society and standards of morality, antagonize and 
nullify the popular ideas concerning taxation of personal property. 

Formerly (as has been already pointed out) a man could not 
conveniently live in one place and carry on business in another. 
But now men may live and be taxed at places where the taxes are 
light and do business every day in a city twenty, thirty, or fifty miles 
distant where taxes are high, and there be exempt from all taxation. 
And yet how are you going to prevent a citizen from deciding for 
himself where he will live and where, under the accepted fiction of 
law that personal property follows the owner, his personal property 
shall be taxed? Formerly, to bargain for the sale of goods in a 
place not farther removed than New York is from Boston or Phila- 
delphia, transport them there, and receive the proceeds of the sale, 
was an affair of weeks. Now a man living in Boston may bargain 
for a sale of thousands of dollars worth of goods in New York, trans- 
port them there, and receive his pay in the space of a single day. 
Nay, more. A man may acquire property and part with it at places 
on the opposite side of the globe with the greatest ease and security 
within the space of a few hours. 

A change in the standards of morality has been alluded to as an- 
tagonizing methods of taxation. Thus, not very many years ago, 
every man knew, at least approximately, the amount and kind of 
property of all his neighbors, and knew that his neighbors knew 
the same in respect to himself. “ He was willing to admit, under 
oath or otherwise, what everybody knew; and he would hardly 
dare to drive six cows to pasture every morning and swear in the 
afternoon that he had none.” But now let us see from an indis- 
putable experience of very recent date how the conditions of prop- 
erty and of morals have changed. Previous to January 1, 1889, 
the State of Connecticut, in accordance with common practice, 
taxed personal property in the form of bonds and notes from one 
to two or more per cent, wherever it could be found. The result 
was that the State from the outset could never reach for assess- 
ment but a small fraction of such property, although every citizen 
was required to annually submit a list to the assessors and make 
oath that he had ineluded in it all property of the character in ques- 
tion; and this fraction, furthermore, tended to rapidly decrease. 
Thus, in the so-called grand list or aggregate valuation of the State 
for the year 1855, the value of the notes, bonds, and money at inter- 
est made subject to assessment constituted about ten per cent of 
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the entire taxable property of the State. In 1865 it was about 
seven and one half per cent; in 1875 a little over five per cent, 
and in 1885 about three and three quarters per cent; and yet dur- 
ing the period covered by these statistics it is probable that the 
amount of State, railroad, municipal, and farm-mortgage bonds 
owned by the citizens of Connecticut increased to an extent equal 
to at least one half the valuation of all the other property in the 
State returned and made subject to taxation. In 1855 the inhab- 
itants of cighty-one towns of the State did not own a single mortgage 
bond. Not a bond was returned as owned in the rich city of Meri- 
den. The twenty thousand inhabitants of the thriving city of 
Waterbury by their united efforts managed to scrape together only 
seven hundred and fifty dollars in bonds. So far as cash is con- 
cerned, there was never a community since mankind emerged from 
a state of barter that got along with so little. In 1889, how- 
ever, the Legislature of Connecticut modified her former statutes, 
and provided that the owners of all notes and bonds who would 
register them with the State Treasurer, and agree to pay in ad- 
vance a tax of one fifth of one per cent per annum for a period 
of five years, should be exempted from all further State or local 
taxation on the same. Note now the results. The law in question 
went into operation on the Ist of August, 1889, and between that 
date and the 1st of January succeeding, something ever $30,000,000 
of bonds and notes were registered under the modified assessment,* 
of which the treasurer in his report to the Legislature says, “ Prob- 
ably at least three fourths have never paid any taxes whatsoever.” 
Here, then, within five months was uncovered to the taxing power 
a quantity of what the law makes property in excess of $22,000,000, 
and returns are still being received in large volume. The conclu- 
sion, therefore, seems to be that there is a good deal of conscience 
in the highly moral State of Connecticut which can be induced to 
cheat an forswear on a two-per-cent tax, that can not be bribed on 
a tax of one fifth of one per cent; or that a tax of from one to two 
per cent on bonds and notes in Connecticut is sufficient to nearly tax 
out of existence all conscientious scruples of its people in respect to 
the violation of law and the perpetration of fraud in respect to mat- 
ters of taxation.t 


* For sueeeeding years the amounts registered with the State Treasurer were returned as 
follows: 1890, $33,654,335 ; 1891, $24,792,509; 1892, $39,473,988 ; 1893, $12,418,678; 
1894, $20,507,396; 1895, $18,533,543; 1896, $21,159,16l. Why the large difference in 
the receipts of the above years oceurred has not been satisfactorily accounted for by the 
State officials. 

+ In 1897 the Legislature of Connecticut, not satisfied with the unexpeeted large 
amount of notes and bonds returned for taxation at the rate of one fifth of one per 
centum per annum when voluntarily paid in advance, doubled the rate of tax to two fifths 
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In view of these facts the following answer, made some years ago 
by a man of New England birth and education, but of unenviable 
character and influence, to a question as to his father’s honesty, has 
no little of point and application: “ He is honest as the world goes. 
He won’t tell a lie for twelve and a half cents ” (the New England 
ninepence), “but he will tell eight for a dollar.” 


SEMON’S SCIENTIFIC RESEARCHES IN AUSTRALIA. 
By Prov. E. P. EVANS, 


OME years ago Dr. Paul von Ritter gave to the University of 
Jena a considerable fund for the endowment of research in the 
direction of the doctrine of evolution, aud more especially for pro- 
moting the scientific exploration of Australia. The complete geo- 
graphical or physical isolation of this vast island since the Tertiary 
period has prevented it from keeping pace with other portions of the 
globe in the develop- 
ment of animal Ife, 
and it has therefore 
been very aptly termed 
“the land of living fos- 
sils and of missing 
links,’ on aceount of 
the peeuharly priuni- 
tive character of its 
fauna. It is evident 
that the odticoids or 
semi-oviparous = mai- 
mals, whose young are 
born as embryos and 
then hatehed in the 
mother’s pouch, would 
be at an immense dis- 
advantage with the 
viviparous mammals in the struggle for existence. For this reason 
the marsupials and monotremes have been gradually supplanted by 
the more highly organized placentals wherever they have encountered 
each other in vital competition. The study of fossils shows very 
clearly how this process went on from age to age until it resulted in 
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of one per cent, or four mills on the dollar, What will be the result of this fiscal policy 
is yet to be determined; but it is to be regretted that the original experiment conld not 
have been longer continued. 
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the Miocene period in the complete supremacy of the placentals and 
the almost utter extinction of the marsupials in the principal regions 
of the earth. Of the latter class of animals, the didelphys of the 
western hemisphere, of which the American oposstn is the best- 
known species, is the sole survival outside of Australia. ‘This 1s owing 
to the fact that all the other continents have been more or less closely 
connected by land during long geological epochs. This is still the 
case with Europe, Asia, and Africa; even the dividing basin of the 
Mediterranean is of relatively recent origin, as may be clearly shown 
by a comparison of the fanua of its northern and southern shores. 
Also the extreme northern points of America and Asia, although 
previously separated, were subsequently united for a long time, be- 
gimung with the latter half of the Tertiary period and extending imto 
the Pleistocene age, when the species of maminals now prevailing 
i both hemispheres were already existent. It is therefore perfectly 
intelligible that, under these circumstances, Australia and the adja- 
cent groups of islands should be of special interest to the naturalist 
as fields of investigation; for there he can study living specimens 
of mammals, birds, fishes, and reptiles of which he finds elsewhere 
only the petrified remains. 

ft was with this object m view and with the pecumary aid de- 
rived from the Ritter endowment fund that Dr. Richard Semon, 
a former pupil of Krust Haeckel, and now professor of anatomy 
and zoélogy in the University of Jena, landed at Adelaide im the 
midsummer of 1891, and pitched his camp in the Burnett district 
of the Australian bush, at first on the banks of the Boyne River. He 
engaged as conpanion and general conduetor of the expedition a 
German immigrant named Dahlke, whose family had left their 
fatherland when he was only four years old, and who had grown 
up into a thorough Australian, This man furnished a dray and five 
horses as the most convenient means of conveyance, and secured the 
services of cight families of aborigines, consisting m all of about 
thirty persons, men, women, and children, whose business it was to 
eatch fish and search the dense Australian scrub for spechnens of 
its fanna. 

In order to stimulate the activity of the natives, Semon offered 
prizes for the capture of particularly desirable animals, and also 
promised to pay their regular wages at the end of every week; but 
a single experience of the resuits attending the latter part of this 
arrangement sufficed to prove its utter impractiecability; for no 
sooner did they find themselves with cash in hand on Saturday even- 
ing than they proenred several bottles of rmm from a liquor shop 
kept by an Trish woman several miles distant,and on Sunday morning 
were all dead drunk. In order to prevent a repetition of this booz- 
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ing bout, an account was henceforth kept, and the cash system 
abolished. After the lapse of nearly three months the natives crew 
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tired of this regular employment, as they invariably do, and the 
whole “mob” suddenly quit work, received their wages and special 
awards, and went back very cheerfully to the primitive vagrant life 
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of the bush. The term “mob,” by which the tribe has learned to 
designate itself, is etymologically quite appropriate, since it would 
be difficult to find a race more mobile, unstable, and incapable of 
persistent effort in one direction than the so-called Negritos. With 
spears, clubs, and boomerangs they easily kill game enough for food; 
a few broad strips of bark set np in the form of a tent afford all the 
shelter they desire, and unless they prefer to go naked, as their an- 
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eestors were wont to do, the tattered remnants of the sqnatters’ cast- 
off clothes supply them with all the raiment they want. Semon 
confesses a certain admiration for this inborn love of freedom and 
strong sense of independence, which they prize more nghly than 
what we call the conveniences and comforts of hfe, although this 
unthrifty spint of primeval savagery often seriously interfered with 
lus plans, and in general presents an almost insuperable obstacle 
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to every effort to educate and civilize them. Several of these na- 
tives soon returned, and among them “Old Jimmy,” whom he 
learned to esteem as “the best and most faithful of assistants’; he 
afterward had many other Australian and Papuan aborigines in his 
service, and, through daily intercourse with them, became thor- 
oughly acquainted with their 
habits of life, racial peculiari- 
ties, tribal organization,  re- 
ligious ideas, and superstitions. 
After carrying on his explo- 
rations with remarkable success 
for nearly a year and a half in 
Australia, New Guinea, and the 
Molueeas, Professor Semon re- 
turned home via Java and India 
in the spring of 1898. The 
strictly scientific results of his 
researches during this period 
are now being published with neeene, 
the aid of several  collabo- 
rators in a serial work entitled Zoologische Forschungsreisen in 
Australien und dem Malayischen Archipel (Jena: Gustav Fischer), 
and to be completed in some twenty-six numbers, of which six have 
already appeared. Meanwhile, he has given to the public a more 
comprehensive and popular record of his experiences and observations 
in a single volume, containing a mass of most interesting facts and 
reflections, and written in an exceedingly lucid and lively style 
(Im australischen Busch und an den Kiisten des Korallenmeeres. 
Mit 85 Abbildungen und 4 Karten. Leipzig: Engelmann, 1896. 
Pp. xvi, 569. Price, 15 marks). We may add that the collection 


of specimens made by Professor Semon is so extensive and extremely 
characteristic as to render the Zoélogical Museum in Jena the very 
best place in the world for studying the natural history of the 
regions he explored. Indeed, it is so unique that not long since 
an Australian zodlogist came to the picturesque university town on 
the Saale for the purpose of examining one of the fauna of his 
native land. 
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In the present paper we shall not attempt to follow the author 
step by step in all his wanderings, nor to give even a résumé of his 
zoological studies. The reader will find in his book reliable and very 
readable accounts of tle phascolarctos, the duckbill, the poereupine 
ant-eater, the bandicoot, the dasyure, the wombat, the various kinds 
of kangaroos and other marsupials, the bower bird, the bird of para- 
dise, the cockatoo, the hornbill, and similar species remarkable for 


AusTRALIAN WerAvons AnD Urenstts. 1 and 2, bootmeranys; 3, stone hatehet 5 4, wooden 


shield; 5, reed basket; 6 und 7, wooden clubs. (1-4, 6, 7, trom Burnett; 5, trom Cook- 
town.) 


their strange fomus and gorgeous feathers, and the aultitude of 
gigantic lizards, death adders, and other venomous reptiles, and the 
huge but harmless python known as the carpet snake. There are 
also vivid deseriptions of the natural scenery, as well as of the 
natural history of this marvelous land, in whieh the mammals lay 


eges, the cuckoos resemble pheasants, the hoot of the owl sounds 


UTENSILS AND ORNAMENTS FROM SovTnEASTERN New Guinea. Those marked with a * come 
trom the Trobriand Islands. 1-16, wooden knives used in chewing betel; 17-19, knives 
of cussowary bones 3 20-29, 31, neeklaces and bracelets (20-23, 25, 26, of snail shells; 27, 
of dog’s teeth ; 28, 29, 31, of braid; 24, man’s lower jaw as bracelet); 30, braided finger 
ring; 32, 33, vessels for limewater; 35, 36, wooden bowls tor poundiny betel; 34, mussel 
shell as ornament for the brow ; 37, bamboo knife for cuttine off heads 5 38, mussel shells 
tts coin 3 39, 40, combs; 41-44, headdresses of birds’ feathers (41, feathers of parrots ; 42, 
+1, feathers of birds of paradise ; 43, feathers of cussowary aad tail of miarsupial), 


24 POPULAR SCIENCE MONTHLY. 


like the note of the enckoo, and the fish have lungs as well as gills. 
Professor Semon was especially interested in a species of this queer 
fish known as Ceratodus forstert, which in early geological periods 
inhabited the waters of the whole globe, but is now confined to the 
Burnett and Mary Rivers in Queensland. As the result of his 
studies he corrects many current errors concerning its supposed 
amphibious character, and explains the real functions of its lungs 
in times of drought, and the advantages they afford in the struggle 
for existence over fishes which depend solely upon branchial respira- 
tion for the oxygenation of the blood. Owing to its close affinity 
with the Protopterus annectens of tropical Africa, many habits of the 
latter have been falsely ascribed to it, such as burying itself in a 
sort of cocoon of slime during the dry season until the rain dissolves 
this incasement and wakens it out of its summer sleep. When the 
streams dry up and are reduced to a succession of stagnant pools, 
the fishes which breathe only through the gills perish in large num- 
bers by reason of the pollution of the water and consequent corrup- 
tion of the air it contains; but the Ceratodus comes to the surface 
about once in thirty or forty minutes and fills its lungs with fresh 
air, and thus remains full of life and vigor in an abode that would 
be otherwise fatal to it. It is a curious faet that the two largest and 
fiercest marsupial beasts of prey, the dog-headed and wolfish Tyla- 
cinus cynocephalus and untamable Dasyurus or Sarcophilus ursinus, 
popularly called the Tasmanian devil, are extinet in Australia, and are 
now found only in Tasmania or Van Diemen’s Land. Their dis- 
appearance is evidently due to the introduetion of the dingo into 
Australia by the blaeks, when they migrated to that country; for 
neither the so-called aborigines nor the dingo are indigenous in the 
strietest sense of the term. As the latter multiplied and went wild, 
it became the most formidable rival and foe of both the above-men- 
tioned rapacious marsupials, and gradually exterminated them, so 
that they now exist only in Van Diemen’s Land, where the dingo 
is unknown, 

Exceedingly interesting and instructive are the sections of Se- 
mon’s work which embody the results of his anthropological re- 
searches. The Negritos or native Australians are still living in a 
stage of culture corresponding to the palzeolithic period or old stone 
age of primitive European man. Althongh inhabiting a land rich 
in ores, and especially in gold and copper, the use of metals is un- 
known to them except so far as they have obtained steel knives and 
tomahawks from white colonists with whom they have come in 
contact. All the weapons and implements manufactured by them- 
selves are made of stone, bones, shells, wood, vegetable fibers, or the 
sinews of animals. The same is true of the Papuans of New Guinea, 
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although these are more advanced in civilization and belong to the 
neolithte period of human developinent, as well as of the Polvy- 
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nesians mMbhabiting the more eastern islands of the Pacific Ocean. 
Tt must be remembered, however, that this state of things does not 
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necessarily imply barbarism, for even peoples so highly civilized 
as the Aztees and the Peruvians under the Ineas, although using 
ornaments of gold and silver, had not yet learned the art of working 
in iron, but were still in the bronze period, which m Europe pre- 
ceded the Glacial epoch. It is remarkable that the Negritos, with 
rare exceptions, have never attained the slightest degree of artistic 
excellence in shaping the materials at their command. ‘Their stone 
hatehets are rudely chipped, instead of being ground and _ polished 
like those of the Papuans and Polynesians, and they do not know 
how to bore a hole through a stone for the insertion of a helve or 
handle. The same lack of skill is shown in making instruments 
out of various materials, the ugly wooden clubs, the elmmsy and ill- 
proportioned shields, and the baskets roughly woven out of reeds. 
There is no evidence of taste in the form or of delicate faney in the 
ornamentation of their work, and even when their sole aim is to bean- 
tify their persons, as in the painful tattoo, they sueceed only in dis- 
disfiguring the back and breast with deep, straight gashes and hideous 
sears. Their occasional attempts to draw figures of men or animals 
are worse than the crude and awkward scrawlings of a schoolboy 
on a slate, and consist merely of straight lines extending in different 
directions and representing arms and legs. Like the paleolithic 
man of Europe, they have no knowledge of pottery, and have never 
made earthenware vessels in which to cook food, but roast their 
meat on hot stones. Only im one respeet are they in advance of the 
European cave men, namely, in the possession of a domestic ammal, 
the dingo, whereas the dog does not appear as the companion of man 
m Europe until the new stone age. 

The Australians are nomads, living by the chase and wandering 
from place to place in search of game; they have neither cattle nor 
horses, nor any kind of draught or riding animals. The care of 
flocks and herds, and especially the ownership of land and the culti- 
vation of the soil, not only presuppose but also promote intelleetnal 
culture. The man who plants trees and sows seed, and waits for 
the ripening of the fruit and the reaping of the harvest, watches 
the change of seasons, observes meteorologieal conditions, aequires 
habits of refleetion and caleulation, looks to the fnture, forms plans 
which it often takes years to realize, acts with foresight, beeomes 
prudent in preparing for exigencies, and thrifty im the management 
of his affairs. Husbandry is therefore one of the earhest and most. 
effective agents of civilization. The first agriculturist was a Pro- 
metheus, an inspirer of “ forethought,” as the name nnplies, who 
fired the human forms of elay with Iigher anns and aspirations, 
lifted the race out of primitive brutism, and opened to it a new 
and ilhinitable career of progress. The Australian tribes have never 
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yet been touched by this Promethean spark and qnickened to a 

nobler life. All the faculties that eontribute to their sueeess as 

hunters have attained a wonderful degree of perfection, such as 
b , 


uncommonly keen powers of observation, unerring sense of locahty, 
tenacious memory, and a most marvelous ability of drawing correct 
conclusions trom the faintest signs and vestiges of wild animals as 
to their present abode and condition. The precision with which 
they hurl spears, clubs, and other rude weapons is as remarkable 
as their cunning in circumventing the alertest and willest game. 
Although ignorant of the use of bows and arrows, they have devised 
an excellent and exceedingly original substitute for them in the 
boomerang, a missile whose. peculiar form and functions would 
seem to imply considerable knowledge of the science of projectiles 
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and of the action of the atmosphere on the surface of spiral curves, 
but which, like most great inventions, was unquestionably discovered 
by accident. Yet with all their sagacity and shrewdness, they are 
so low down in the seale of intelligence as not to be able to count 
more than five: one is “ garro,” two “bod,” three “koromde,” four 
“wogaro,” and five “bod koromde,”’ compounded of two and three; 
higher members are not differentiated, but 
lumped together as “meian,” many. It 
would seem to us quite natural that they 
should be able to count at least as high as 
ten with the aid of the fingers of both 
hands, but such is not the ease. An 
Australian ean keep a record of twenty or 
thirty objects by making a noteh for each 
one in a stick, but he has no name for this 
sum total and can not carry it in his head. 
Even the blacks who have learned a little 
English are incapable of using the Eng- 
lish numerals beyond six with anv degree 
of accuracy. Mackenzie, one of the most 
intelligent of the natives in Semon’s serv- 
ice, could by this means count as far as ten 
ER ERG bes and perform VERY. simple processes of addi- 
Vase, This carving is cut tion; thus, for example, if he caught three 
into the surface of the cocoa~ — ant-eaters yesterday and four to-day, he 
nut, 2 sort of intaglio, which 
the Italians call grafité. knew that taken together they made seven. 
But this was the extreme linut of his 
arithmetical computations; if he brought in three annuals on eaeh 
of three days, he could tell how many there were in all only by 
producing his tally; the multipheation of three by three was a 
mental operation far too complicated for him. As with num- 
ber concepts, so with all abstract ideas, the Australians are in- 
capable of forming them, and have therefore no words to ex- 
press them. They have no collective names for animal and plant. 
They perceive very clearly the difference between the various spe- 
cies of venomons serpents in which their country abounds, but they 
have no terms by which to distinguish one genus from another, but 
call the whole family “wonge ”; while “bui” is used to designate 
the harmless and edible serpents, of which the Python spilotes is 
the most conspienous representative. Still more remarkable, per- 
; they have 
separate words for the extremes of white, “ bambar,”’ and blaek, 
“neurne,’ * but not for the primary and composite colors red, 


haps, is the want of distinct designations for colors; 


~y 


* The literal meaning of which is “ dirty.” 
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orange, yellow, blue, indigo, and violet, which they call “ beiar,” 
and it is doubtful whether they discruninate even with the eye 
between the more delicate hues. 

A race of men devoid of the faculty of abstraction would neces- 
sarily be very deficient in religious conceptions. ‘This is the case 
with the Australians, who do not show the faintest traces of a behef 
in the existence of supernatural beings, and theretore do not worship 
idols, perform sacrifices, or offer prayers. The ghosts they fear are 
the spirits of the dead, who, not having been properly buried, are 
doomed to walk the night. But, however great may be the terror 
inspired by these nocturnal spooks, no attempt is made to propitiate 
them; the easiest way of warding off their attacks is to huddle as 
closely as possible round the camp fire. Disease and death are not 
regarded as natural events, but dreaded as the work of the sorcerers 
of hostile tribes, whose influence can be counteracted only by sor- 
eerers of their own tribe. In parts of southern and western 
Australia a somewhat higher stage of religious evolution has pro- 
duced a vague sort of demonism with a ernde cosmology, in which 
the founder of the tribe figures as the creator of the world. Here 
we have an example of ancestor worship as a primitive cult marking 
the transition from demonism to deism. The Austrahans have no 
myths or sagas in the sense of fictitious narrations or traditions of 
heroic achievements and historical events, but only the simplest 
tales of magie and wizardry, such as are common to the childhood 
of the race, and refer almost exclusively to the metamorphosis of 
men into animals. Thus a bad man was put to death by having 
spears hurled into him, and thereby changed into an MNchidna 
aculeata, or porenpine ant-eater. To the minds of the natives this 
origin explains the mysterious character of this nocturnal ereature, 
which wanders noiselessly about, and on the shghtest suspicion of 
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danger vanishes into the earth as by enchantment. The koala, or 
phascolarctus, is also a magically transformed black man, and a 
charming story is told of the friendship between a child and a 
“ wonge ” (poisonous serpent), which the parents killed, whereupon 
the child pined away and died. This tale is told in a German 
Marchen, and the incident is said to have actually happened not long 
since in New England. 


Le i 
Papuan Fisn 
Spear. (Aroma.) 
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The organization of the Australian horde is es- 
sentially communistic. Personal property consists 
merely of such weapons and tools as each man ean 
‘aryy with him on his wanderings. The hnnting 
erounds of every horde are well defined, and their 
boundaries respected by their neighbors. As a rule 
they live in peace, because there are no spoils to be 
won, and therefore uo temptations to plundering ex- 
peditions. Most of the tribes choose a chief, usually 
a skillfnl hunter or sorcerer, whose counsel carries 
weight, but whose positive authority is very limited; 
he has no power to dictate laws to the community, 
or to impose his will arbitrarily on other members of 
the tribe. The cheeks upon individual hberty are 
very sheht, and with the exception of a few general 
restrictions, prescribed by ancient custom, every 
man 1s perfectly free and independent in his actions, 
and even the children do pretty much as they please, 
and are im this respect far better off than the women, 
who are wholly subject to their husbands and made 
to bear the heat and burden of the day. Old men, 
owing to their long experience, exercise a general 
oversight and enjoy a certain authority, especially 
in the training of youth and in the formation of 
matrionial connections; occasionally a man of 
strong character, superior intelligence, and con- 
spicuous valor acquires great influence, as was the 
ease with the famous chieftain of the Dieri, Jalina 
Piramurana; but what sovereignty he possesses is 
strictly personal, and does not affect the position of 
other members of his family, nor confer distinction 
upon his descendants. TIis pre-eminence does not 
lead to any recognition of hereditary rank, vor en- 
title his children to any privileges of birthight; 
they are on perfeet equality with those of every 
other tribesman. 

The Anstralians were practical Malthusians loug 
before Malthus, and take the strictest preeautions 
and the severest measures in order to prevent an 
increase of population beyond the means of subsist- 


ence. ‘The fact that a score of herdsmen and more than twice as: 
many lushandmen can live in comfort on an area of land that would 
furnish only scanty food for a single hunter renders it an imperative 
necessity for savages to keep their nmubers within certain fixed. 


SHEMON’S RESEARCHES IN AUSTRALIA, 31 


limits. This stability of the population is preserved by killing or 
exposing a certain proportion of infants, or by the castration or 
hypospadie mutilation of a percentage of the boys before pu- 
berty. In some tribes every father of a family voluntarily 
submits to one of these radical operations after the birth of his 
second or third clild. Personal saerifice for the public good 
could surely not go further than this. 

A. fatal consequence of the smallness and isolation of the 
horde would be the constantly increasing necessity of marriages 
between persons closely related by ties of blood, and the ef- 
fect of such nnions would soon be perceptible in the physical 
and mental degeneracy of the raee. The Diert of southern 
Australia have a tradition that in the begmning fathers, 
mothers, brothers, sisters, and other next of kin were wont to 
intermarry indiscriminately, until the injurious results of these 
connections beeame apparent and led to their prohibition. First, 
marriages between parents and children, uneles and nieces, 
aunts and nephews, were forbidden, and the interdiet was then 
extended to brothers and sisters, and finally to cousins. The 
result was that after a time all marriages between members of 
the same horde were prevented by the ban of consanguinity, 
so that they were obliged to enter mto negotiations with other 
hordes for an interchange of marriageable maidens. The 
Kurnai, in Gipsland, forbid a man to take a wife who is more 
nearly related to him than in the fifth degree; but for a people 
who can neither read nor write or hardly count, and have 
therefore no genealogical records, it would be difheult to de- 
termine precisely the proximity of blood. A simpler and 
more effective system is that adopted by the Narin- 
yeri, who inhabit the region of southern Australia at 
the mouth of Murray River. The tribe consists of 
eighteen independent hordes, and it is strictly for- 
bidden for any man to marry into the horde of his 
father or his mother. By this regulation marriages 
between brothers and sisters and between cousins (un- 
less they happen to be the children of two sisters who 
have not married into the same horde) are prevented. 
The children belong to the horde of the father, but 
the totem as the symbol of the family is inherited from 
the mother, and descends to the maternal line. Some 
tribes forbid matrimonial unions between persons 
having the same totem. This prohibition renders it impossible for 
a man to marry the descendants of his mother’s sister, but permits 
him to marry the descendants of her brother, inasmuch as the 


Papuan SPEARS. 


POPULAR SCIENCE MONTHLY 


te 


wa 


latter derive their totem from their mother. Some tribes torbid 
these marriages by speeial enactments; others arrange the nearly 
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related totems into larger groups, correspouding to what ethnog- 
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into further details we may state that everything referring to 
the propagation of the species is carefully regulated, with the 
object of compelling men to take wives from alien hordes. 
The most important Australian feast is the celebration of the at- 
tainment of puberty by the young men, who on this occasion 
are subjected to severe ordeals and ernel tortures, such as cirenm- 
cision, ghastly tattooing, or the extraction of one or two front 
teeth. 

It has been asserted that the Australians represent a degenerate 
race, and that their remote ancestors had attained a far higher degree 
of civilization. Some paintings, which adorn the walls of caves on 
Glenelg River, in northwestern Australia, have been adduced in 
support of this hypothesis. It is evident, however, from the cast of 
the features, the cranial formation, the long garments, hats, and 
shoes of the figures in these sketches that they were made by 
shipwrecked Europeans, or perhaps Pheenicians. Everything in 
the life, language, traditions, habits, and general character of the 
Australians indicates a primitive people who, instead of deterio- 
rating, have made some slight advancement in culture. The fact 
that they show no marks of near kinship with their neighboring 
islanders, the Papuans, Malays, or Maoris, tends to complicate the 
question of their origin. They possess many anthropological charac- 
teristics in common with the Dravidian hill tribes of the Deccan and 
the pre-Dravidian Veddas of Ceylon, such as the shape of the skull, 
the outlines of the face, and the waviness (in distinction from wool- 
liness) of the hair; and these physical resemblances acquire addi- 
tional significance through striking similarities in the Dravidian and 
Australian languages. If it be true as has been maintained, and 
seems highly probable, that the Caucasian race is of Dravidian 
origin, the Australians might claim to be very remote kinsmen of 
the Europeans, and their likeness to degenerate types of the latter is 
certainly quite strong. 

As already indicated, the Papnans of New Guinea belong to the 
later or neolithic period of the stone age, and their superior cul- 
ture is especially manifest in their artistic skill and taste. Their 
implements are made of wood, stone, shells, bones, and similar mate- 
rials, and they have never learned the use of any metal. The 
hatchets, of feldspar, hornblende, and other stones, are not rudely 
chipped, but beautifully polished, and they manufacture vessels of 
burned clay in which to cook their food. Everything they fabricate 
is remarkable for elegance of form and delicacy of ornamentation. 
One can not but wonder at the perfection of workmanship wrought 
by stone tools—knives and daggers exquisitely carved out of wood or 
the bones of the cassowary, bracelets, frontlets, and necklaces of 
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shells, mother-of-pearl, dogs’ teeth, and straw braids finely woven. 
A peculiar and apparently much-prized decoration for the wrist is 
the lower jaw ot a foe, slain in battle, with tassels or other pendent 
ornaments. Mussel and cockle shells serve as currency, an advance 
from bimetallism to bivalvism that ought to be weleome to every 
advocate of cheap money. The most graceful and symmetrical de- 
signs are scratched on bamboo tobacco pipes, gourds, and cocoa- 
nuts, and burned in; and all these forms and figures reveal a refine- 
ment and a fertility of imagination and a facility of mechanical exe- 
cution that excite admiration and astonishment. The most charm- 
ing variety of arrangement 1s given to the simplest pattern wrought 
on curved surfaces in the purest style of arabesque. Like the 
neolithic men of Europe, they use bows and arrows, as well as clubs 
and spears, which are exceedingly graceful in shape; and compared 
with their strong and slender oars, ours are heavy and clumsy. ‘The 
same is true of their sails of matting. They also bore holes in the 
heads of their stone hatchets for fastening the handles. Unlike the 
Austrahans, they have a fine sense of color, which they gratify by 
painting their shields white, red, and black, adorning their heads 
with the brilliant feathers of the bird-of-paradise, the parrot, and the 
cassowary; by variegated stripes in the women’s short skirts, woven 
out of grasses, reeds, and the fibers of the cocoanut, and the “ lines 
of beauty ” with which they tattoo their dark-brown skin. 

The constitution of the Papuan tribe, like that of the Australian 
horde, is radically democratic, but differs from it in being much less 
communistic. Private property, in distinction from tribal posses- 
sion, begins with the tillage of the soil, and this general principle 
apples to the fields, houses, and tools of the Papuans; but the greed 
of gain has not yet been developed; each family cultivates land 
enough for its own subsistence, in addition to the products of the 
chase, and there is no distinction of rich and poor. The position of 
a chieftain confers upon him little authority, and whatever influence 
he exerts is due solely to his strong personal qualities, as is the case 
at present with the famous Koapena, of Aroma, a man equally dis- 
tinguished for his valor in war and his discernment and impartiality 
in the administration of justice. 

The houses are built on piles, like the lake dwellings of the primi- 
tive Swiss, and sometimes stand so far out in the sea that they are 
surrounded by water even at ebb tide. This construction of the 
villages is designed to protect the inhabitants less against the attacks 
of wild beasts than against the assaults of the fierce mountain tribes 
of the interior. A curious institution is the “ Marea,” or bachelors’ 
clubhouse, as Semon calls it, in which boys, on attaining the age of 
puberty, take up their abode, and strangers are entertained. The 
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inmates are under the supervision of an elderly man, and their ad- 
mission to this home of vouthful eclibates is attended with consider- 


able ceremony, when they are invested with a narrow girdle belt 
(“Sihavwi”’), which makes their waists look as sleuder as that of a 
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36 POPULAR SCIENCE MONTHLY 


tightly laced girl. The interior of the “Marea” is adorned with 
weapons and trophies of war and the chase, and the posts are often 
beautifully carved. No woman is ever permitted to enter it, and 
its object is to promote chastity and prevent a too rapid increase of 
the population by illegitimate offspring. 
The Papuans are polygamists, and contract 
and dissolve their marriages without com- 
punction and with very little ceremony. In 
this respect they are by no means as strict 
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as the Australians, who are monogamists in practice, not because a 
plurality of wives is prohibited, but because no one is rich enough 
to maintain a harem. 

The religious conceptions of the Papuans are crude, and their 
sole cult is a sort of worship of ancestors, to whose images, carved 
in wood, special reverence is paid. The strong attachment to kin, 
which forms the basis of this worship, finds an extremely unpleasant 
and unwholesome expression in Jong periods of mourning, and un- 
willingness to part with the bodies of the dead. Near relatives sleep 
for weeks, and even months, by the side of a decaying corpse, and 
smear themselves with the fetid exudations of putrefaction. The 
disconsolate widow blackens her body with coal dust, and covers her- 
self from head to foot with a network, which she wears until it rots 
and falls to pieces, and meanwhile conscientiously abstains from 
washing. Finally, when the corpse is committed to the earth, it is 
buried directly under the house, m order to remain as near as possi- 
ble to the sorrowing survivors, so that each family lives over its own 
private graveyard. The efforts of the Governor of British New 
Guinea to abolish these disgusting customs, which cause the spread 
of infectious diseases and often produec pestilence, have proved for 
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the most part unavailing, and created intense bitterness wherever 
they have been made. 

The question of the origin and ethnography of the Papuans pre- 
sents almost insuperable difficulties, and has not yet been satisfac- 
torily solved, although it seems probable that the numerous tribes, 
notwithstanding their striking physical divergencies, are merely 
varieties of a general type and offshoots of a common stock. Whether 
they form an isolated and independent branch of the human family, 
or are akin to the dolichocephalous, dark-skinned, erisp-haired races 
of Africa and the islands of the Pacific Ocean, as Huxley suggests, 
is undetermined and perhaps indeterminable. 


THE BRITISH ASSOCIATION AT TORONTO. 


By Pror, DANIEL 8S. MARTIN. 


rYNHE meeting of the British Association tor the Advaneement 

of Science, held in Toronto in August last, was an occasion of 
peculiar interest in many ways. The first visit of the association to 
America, thirteen years ago—the Montreal meeting of 1884— 
proved so successful and interesting that the invitation from Toronto, 
urgently pressed upon the body two years since, found a ready re- 
sponse, and has resulted in this important gathering. Our own asso- 
elation, meeting in Detroit during the previous week, had arranged 
the time and the place with reference to the other; and a large 
proportion of the American members, including most of those 
prominent in our association, came to Toronto and took a more or 
less active part. 

The American members, indeed, were no strangers to Toronto, 
their experience when meeting in that city in 1889 having left a 
profound impression of the culture and the hospitality of that beau- 
tiful university town; so that all who had been there then were 
glad to revisit the place and renew their pleasing associations. 
Hence it came to pass that the recent meeting assumed an almost 
international character. Of the more than thirteen hundred people 
who attended, it is estimated that in a general way about one third 
were British members, one third Canadians, and one third from 
“the States.” 

Such meetings as this are good in every way. They bring to- 
gether in bonds of common interest people widely separated by resi- 
dence, by nationality, and by feeling; and they can not fail to help 
in the great object which all lovers of science and of humanity are 
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seeking to promote—the era of universal brotherhood, of “ peace 
on earth and good will toward men.” 

Some of the impressions of an American member attending this 
meeting, as to its varied aspeets—scientifie, politieal, and social— 
may be briefly presented in this artiele, which is intended less as a 
record of papers and proceedings than as a series of general notes. 

Compared with the annual meetings of our own association, one 
faet attracts notice at once, as it did also at the American mecting 
in Toronto in 1889, to wit, the official recognition of sueh a gath- 
ering by the city and the provincial authorities, and the granting of 
liberal appropriations for the entertainment of the seientific visitors. 
In this case sums estimated at over twenty-five thousand dollars were 
appropriated, partly by the Dominion Government, partly by the 
Provinee of Ontario, and partly by the eity, aside from private 
contributions and entertainments. Our association relies entirely 
upon the latter souree; and its loeal eommittees in each place of 
meeting appeal wholly to wealthy and public-spinited citizens to de- 
fray the expenses of the occasion. Tere comes to view one point of 
differenee between our methods and those of a country equally free 
indeed, but in which there abides a slight flavor of that “ paternal- 
ism ” so jealously dreaded among our people. 

It goes without saymg, however, that in consequence of this 
liberal provision the meeting was brilliantly sueeessful from a social 
point of view, the publie gatherings and the vieeregal reeeption by 
the Governor-General and lis wife, Lady Aberdeen, being social 
functions of a very striking eharacter. The scene at the great recep- 
tion in the Parliament House was one never to be forgotten by 
those who witnessed it. The long line of invited guests moved slowly 
through the erowded hall, passing between statuelike guards, in 
searlet uniforms or pieturesque Highland plaids, to the low dais, 
where stood Lord and Lady Aberdeen, with Sir John Evans, presi- 
dent of the association, Lord Lister, the ex-president, Lord Kelvin, 
the greatest of living physicists, and a number of provincial and 
city oflicials. The speetacle was both brilliant and impressive, and 
illustrated a phase of life to which we Americans are strangers— 
the recognition of intellectual eminence with all the formal honors 
that official station and social rank ean bestow. 

At the opening meeting, on the first evenmg, Wednesday, Au- 
gust 18th, the spacious Massey Hall, in the heart of the city, was 
thronged. All around its horseshoe-shaped gallery were hung pen- 
nants, bearing the coats-of-armis of the past presidents of the associa- 
tion—an array of great names in the history of seience. Tersehel, 
Playfair, Tyndall, Hxley, Siemens, Lubbock, Rayleigh, among the 
ereat students and discoverers; the Prince Consort, Argyle, Salis- 
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bury, Vernon-Harcourt, among eminent public men; the Canadian 
Sir William Dawson, and many others, made indeed a “ goodly com- 
pany.” Above the stage hung the arms of Toronto and of Evans. 
In a few very simple sentences Lord Lister handed over the presi- 
deney of the association to Sir John Evans, who then proceeded to 
deliver his formal address, to which referenee will be made further 
ou. At the close short speeches were made by the Governor-Gen- 
eral, a man of tall and elegant aspeet, of vivacious and rather youth- 
ful manner, and of great simplicity and cordiality in personal 
intercourse; then by Lord Kelvin, gray-haired and gray-bearded, 
wearing the elaborate insignia of the Grand Cross of the Victorian 
Order, who seconded the resolution of thanks to President Evans 
in a speech testifying his appreciation; and finally by Mayor Shaw, 
of Toronto, who put the resolution to vote. The manner of doing 
this differed constantly from owrs; in no case were ayes ealled for, 
but the audience was requested to express its assent by applauding; 
this was done eagerly and warmly; and then, as the assemblage 
rose, it broke out into singing God Save the Queen as by a spon- 
taneous impulse of loyalty. 

President Evans is a bright, aetive-looking man, grizzled and 
elderly, but not aged, of medium stature, and with a pleasant though 
keen expression of eountenanee. There is nothing remarkable in 
his appearance, and one night pass him many times without imagin- 
ing that he oeeupied so eminent a station in scientifie circles. His 
address was one of much ability and great clearness, and developed 
some aspects of remarkable interest. His presentation of areheol- 
ogy as a true scienee, and of its relations to other departments, was 
admirable, and his concluding suggestions as to the immense break 
in time that intervenes between the paleeolithie and the neolithie 
vestiges of man were striking and forceful. 

The general feeling of cordiality toward the American visitors 
and members, which appeared in constant allusions, was early voiced 
in the address of Sir John Evans. After referring to the Montreal 
meeting of 1884, and now to this seeond visit of the British Asso- 
ciation to Canada, he went on to say: “ Our gathering this year pre- 
sents a feature of entire novelty and extreme interest, inasmuch as 
the sister association of the United States of Ameriea—still mourning 
the loss of her illustrious president, Professor Cope—and some other 
learned societies, have made special arrangements to allow of their 
members coming here to join us. I need hardly say how weleome 
their presence is, nor how gladly we look forward to their taking 
part in our discussions and aiding us by interchange of thought. ‘To 
such a meeting the term ‘international’ seems almost misapplied. 
It may rather be deseribed as a family gathering, in which our rela- 
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tives .’. . intimately connected with us by language, literature, 
and habits of thought, have spontaneously arranged to take part. 

. . Here on the frontier between the two great English-speaking 
nations of the world, who is there that does not inwardly feel that 
anything which condueces to an intimacy between representatives 
of two countries, both of them actively engaged in the pursuit of 
science, may also, through such an intimacy, react on the affairs of 
daily life, and aid in preserving those cordial relations that have 
now for so many years existed between the great American Republic 
and the British Islands, with which her early foundations are indis- 
solubly connected?” President Evans then referred very grace- 
fully to the recent incident of the “log of the Mayflower” as “an 
interchange of courtesies which has excited the warmest feelings of 
approbation on both sides of the Atlantice—the return to its proper 
custodians of one of the most interesting of the relics of the Pilgrim 
Fathers”; and added the hope that this cireumstance might be 
both an augnry and a testimony of mutual regard and esteem be- 
tween the nations. 

This friendly and courteous tone toward Americans was indeed 
a marked and truly pleasing feature throughout the entire series of 
meetings; but, at the same time, no one could be misled. It was 
the tone of well-disposed neighbors, desiring to live in kind relations 
with us—the two peoples working out their problems and their des- 
tiny side by side, but separate. On the other hand, very striking 
and impressive were the tokens of Canadian national feeling, and 
Canadian love and loyalty to the empire and to the Queen. Every 
allusion to the sovereign, to the new ideal of the “ Greater Britain,” 
to the closer relationship between the mother land and the world- 
wide colonies, was received with outbursts of applause that betokened 
intense patriotic sentiment. The writer was much confirmed in the 
view, gained in previous visits to that region, that our people gen- 
erally have no idea of the Canadians—of their resources and their 
spirit, of their national feeling and national pride, of their attach- 
ment to the empire of which they are a part. Joimed to these 
there is more or less indicated a radical distrust of our methods and 
ideas, as compared with their own. Union or absorption with “ the 
States” is as far as possible from the Canadian heart, and to one 
who considers impartially, it seems that a verv long time must pass, 
and great changes be wrought in both countries, ere such an event 
can be other than a dream. 

Nor is this a matter for regret; both peoples have their problems 
to solve and their work to accomplish; both have free institutions; 
both have energy, courage, and faith in themselves and their mission. 
As friends and brothers, each for itself, they can best develop this 
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vast continent on the lines of Anglo-Saxon civilization. An en- 
forced and uncongenial union could have no benefit for either 
people. 

In welcoming the association at the civic reception on Wednes- 
day afternoon, previous to the opening of the meeting, speeches were 
made by Lord Aberdeen, for the Dominion Government, and Mr. 
Shaw, the mayor, for the city—the Governor of Ontario, who was 
to represent the province, being unwell and not present. Mayor 
Shaw, alluding to the American visitors, expressed the feeling of 
the Canadians very aptly by saying: “They mingle with our people 
on the friendliest of terms; we are delighted to have them come, 
and sorry when they go away. They are our good neighbors—the 
Americans—but they are only our neighbors. You are more closely 
related; you are our own kith and kin, . . . though separated by 
three thousand miles of ocean.” 

President Evans’s address dealt, first, with archeology as a sci- 
ence; he drew a strong distinction between archeology and “ anti- 
quarianism,” and developed clearly the relations that must exist be- 
tween archeology, geology, and paleontology, in order to results 
of any established value. Then, reviewing the history of the sci- 
ence, in which he referred to the fact that the term “ prehistoric ” 
was first employed by the late Sir Daniel Wilson, President of the 
University of Toronto, he passed on to consider its scope. With 
regard to all questions of human remains or traces prior to the 
Glacial time, in the Pliocene or earlier, he could see no evidences at 
all trustworthy, and many elements of serious doubt. But, “ when 
we return to palolithic man,” he said, “it is satisfactory to feel 
that we are treading on comparatively secure ground, and that the 
discoveries of the last forty years in Britain alone enable us to a 
great extent to reconstitute his history.” He dwelt at length on the 
enormous amount of physical change that has taken place in the face 
of the country since the earlier palolithic remains were deposited 
in the gravel beds and caves, and the immense lapse of time thereby 
indicated. Passing to the question of the origin of paleolithic man, 
he emphasized the view that he must have reached Britain and north- 
ern Europe by migration from a more genial climate, where food 
was more abundant and clothing less needful, rather than have 
originated in that inhospitable subarctic region. He then pointed 
out the wide diffusion of precisely similar implements to those of 
the Thames and the Somme Valleys, through numerous points of 
discovery in the Mediterranean region, into northern Africa south- 
ward even to Somaliland, and eastward through the valleys of the 
Nile and of the Euphrates to the Narbudda Valley in India. Here 
they are associated with a Pleistocene fauna, closely akin to that of 
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Europe in paleolithie time, though perhaps a little earlier in type. 
Along these lines, and from one or other of these tropical sources, 
he would seek the distribution of paleolithie man. But what of neo- 
lithic man? Here President Evans dwelt emphatically on the abso- 
lutely unbridged chasm that separates the two types. The closing 
portion of palolithic time was marked by the presence of the rein- 
deer in Europe, and by a diminution in the size of the stone hatchets, 
apparently corresponding with the disappearance of the great mam- 
mals of the earlier time. But there is no indication of a ground 
or polished implement. Ile inclines to the view strongly that, 
owing to failure of food or other causes, man died out in northern 
and central Europe, possibly lingering in the Mediterranean region, 
as at the cave of Mentone, but that for the most part Europe became 
uninhabited, and remained so for a long period. When neolithic 
remains appear, the country has reached the physical conditions of 
the present time, and there is every indication of a new migration 
from the east and south. In Egypt and in India finely polished 
implements are abundant at certain points; and these doubtless in- 
dicate the pathway of the second great migration, from which we 
may more or less dimly trace the beginnings of historic develop- 
ment. 

In closing, Sir John Evans urged the importance of establishing 
a bureau of ethnology for the Greater Britain, as of immense value, 
not only to the student of anthropology and archeology, but in the 
practical intercourse of Government officials, travelers, missionaries, 
and explorers with the native races on the borders of the empire. 
He paid a handsome tribute to the work of our own Bureau of Eth- 
nology, and also to the researches being carried on in the Dominion, 
partly by the Government and partly by a committee of the asso- 
ciation. The project of such a general bureau had been urged upon 
the Government by the last meeting, at Liverpool, but so far no 
action had resulted, the question being one of expense. But if, by 
a better understanding of native tribes and their modes of hfe and 
thought, one “little war” could be avoided, the cost of such an 
institution would speedily be saved. 

The American Association was very much in evidence during the 
sessions, a number of our leading scientists taking prominent parts. 
This was most marked in the departments of Geology, Geography, 
and Anthropology; Jess so in the other sections, although some able 
representatives were present in nearly all of them, and most of the 
sectional committecs included one or more names familiar to at- 
tendants at the American mectings. 

In the section of Anthropology, presided over by Sir William 
Turner—a portly, florid old gentleman, with white whiskers and 
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a somewhat impressive manner—the first two papers read were by 
an American—and a lady—Miss Alice C. Fletcher, whose enthusi- 
astic labors in the field of Indian folklore and traditions are familiar 
to all American scientists. Her interesting account of the signifi- 
eance of the “scalp-lock ” among the Omahas, and of the mystical 
rites connected with it, giving an insight, as it did, into much that 
“is obscure and unintelligible in the thought and the culture of these 
peoples, was received with great appreciation. Sir William Turner 
expressed not only his interest in the paper itself, but his admiration 
of the manner in which it had been given, and held up Miss Fletch- 
er’s delivery as a model to those who should further address the 
section. Another of the British members, who followed in the dis- 
cussion, said that one of the objects of interest that had led him to 
cross the ocean to this meeting was the hope of seeing and hearing 
Miss Fletcher. Prominent in this section were also Prof. I. W. 
Putnam, so long the efficient secretary and now chosen as the 
president of the American Association, and Prof. W J McGee, 
of the Bureau of Ethnology, Prof. Edward 8. Morse, and Lieutenant 
Cushing, of Zufii fame. Professor Putnam explained quite fully 
the great Jesup expedition, now partly in the field, for the ethno- 
logical study of the shores of the North Pacific, with the object of 
obtaining light on the origin of the North American races. This 
led to an exceedingly animated discussion on the question of Asiatic 
or other migrations, in which Professor Morse, at the request of the 
chairman, took a leading part. He presented very forcibly, from his 
long and familiar acquaintance with Japan and the east coast of 
Asia, the notable absence among the American coast peoples of 
many, or nearly all, of the habits and utensils that are most widely 
and commonly diffused on the Asiatic side. On the other hand, 
he was inclined to trace some eurious art resemblances from the 
Mediterranean, by the Canary Islands, to South and Central Amer- 
ica. Sir William Turner then called on Lieutenant Cushing, who 
dwelt upon the spontaneous origin of peculiar forms of utensils and 
decorations, and the need of caution in drawing conclusions from 
resemblances. Another most active and interesting discussion was 
that held on the last day, before a joint meeting of the depart- 
ments of Anthropology and Geology, which was again opened by 
Professor Putnam, on the subject of the evidence of Glacial or Pre- 
glacial man in America. His remarks were principally an account 
of the argillite implements from the Trenton gravels, first discov- 
ered by Dr. C. C. Abbott, and now being systematically worked 
for by Professor Putnam’s assistants. Ife was followed by Pro- 
fessor Claypole, of Ohio, describing a finely chipped flint imple- 
ment obtained in a deep well, firmly imbedded in glacial drift. The 
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discussion was then taken up by Sir John Evans, who at some length 
expressed his dissent from the views thus far presented, holding that 
nothing had yet been found in North America that would properly 
be called palewolithic in the Old World—i. e., presenting certain 
types of shaping, and associated with a properly extinct fauna. If 
the remains thus found and described are truly associated with 
glacial deposits, then we can only say that the neolithic period ex- 
tends much farther back in America than it does in Europe. Pro- 
fessor McGee followed in a somewhat similar strain, questioning the 
age of the beds. Professors Putnam and Claypole responded; and 
the whole discussion was a battle of chieftains on both sides, of great 
interest, but with little definite result. The foreign archeologists 
are indisposed to admit the remote age of our American specimens; 
and it is plain that a great deal remains to be done ere archeology 
in this country can be definitely adjusted to a recognized corre- 
spondence with that of the European continent. 

In the department of Geography, the opening address of Prof. 
J. Scott Keltie, on the areas of the globe that are yet unmapped and 
awaiting the explorer, included an able summing up of geographical 
progress during the Victorian era, embracing not only the opening 
of the unknown interior regions of Asia, Africa, and Australia, but 
the whole science of oceanography, and nearly the entire history of 
polar and cireumpolar exploration. <A figure of much interest was 
the explorer and “mighty hunter,” TF. C. Selous, of Africa, well 
known to all the tribes from the Zambesi to the Cape, whose paper, 
On the Economic Value of Rhodesia, was one that attracted much 
attention. It is said that Mr. Selous is the original after whom 
Rider Haggard drew his character of Alan Quatermain. Another 
leading figure was Sir George Robertson, the defender of the 
Chitral forts in the contest of 1896, who occupied the first place 
after the president’s address with an illustrated paper on Kafiristan 
and the Kafirs. It was of interest also to see Prince Krapotkin, 
who presented papers in both this and the geological section, illus- 
trated with maps, which he remarked had been kindly sent him 
from Russia after his escape from prison! American geographical 
work had a prominent place among the papers and proceedings of 
this section, as may be seen from the following list: My. Marcus 
Baker, Institutions Engaged in Geographical Work in the United 
States; Prof. W. M. Davis, Geography as a University Subject, 
and The Coastal Plain of Maine; Prof. R. FE. Dodge, Scientific 
Geography for Schools; Mr. Henry Gannett (communicated by 
General Greely), The Material Conditions and Growth of the United 
States; Mr. I. Hi. Newell, The Hydrography of the United States; 
Prof. T. C. Mendenhall, The Geographical Work of the United 
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States Coast and Geodctie Survey; Prof. Charles D. Waleott (read 
by Prof. G. Kk. Gilbert), The Geographieal Work of the United 
States Geological Survey. 

The section of Geology was opened by the address of its presi- 
dent, Dr. G. M. Dawson, F. R.8., who gave an admirably clear 
and unbiased outline of the history and progress of Canadian geol- 
ogy, with special reference, of eourse, to the great labors and diseov- 
eries of Logan, Murray, Selwyn, and their eo-workers in the Ar- 
eheean and pre-Cambrian rocks of Canada. Professor Dawson well 
deseribed and defined the Laurentian and Huronian terranes; but 
he does not favor the term Algonkian, and does not reeognize it as 
expressing any definite system of rocks between the Huronian and 
the Cambrian. ‘To go into any discussion of the many interesting 
papers in this seetion would be impossible within the limits of this 
sketeh. A large amount of attention was given to glacial geology, 
both by Ameriean and Canadian econtributors—Professors Chamber- 
lin, Fairehild, Gilbert, Hiteheock, and Willis among the former, 
and Professors Coleman, Spencer, Taylor, and Tyrrell among the 
latter. Mr. Tyrrell’s aceount of the suceession of the glaciers over 
Canada was of great interest, indicating three successive centers of 
ice-sheet movement over the region between the Rocky Mountains 
and Hudson Bay—the first western, the seeond eentral, and the 
third eastern. In the diseussion that followed, some of the British 
members expressed great interest in this view, as corresponding with 
indieations of a similar shifting of the glacial eenter of movement 
in Europe, but in the opposite direetion—from the east westward. 
Prof. John Milne, who gave the evening leeture on Earthquakes 
and Voleanoes, laid before the section a report—the second made 
to the association—on Seismological Investigations, in which he de- 
veloped some striking views. Je regards the ocean floors as the 
great areas of instability and the seat of by far the chief part of 
seismic movements, and believes it probable that important fault- 
ings and sinkages are constantly occurring, and that such peculiar 
abyssal areas as the “Tuscarora deep,” ete., and the frequent acci- 
dents to oeean cables, are evidences of this condition. 

Passing over the sections devoted to biological subjects, zodlogy, 
botany, and physiology, in all of which the presidential addresses 
and the papers and discussions were of abundant intcrest, a few 
words must be given to those that dealt with other classes of facts— 
physical, ehemical, and sociologieal. The address of Professor 
Jtamsay on The Evidences for the Existenee of a yet Undiscovered 
Gas coming between helium and argon in its density and its prop- 
erties, and deseribing his elaborately delieate experiments to sepa- 
rate it, if possible, from helium—though as yet without definite re- 
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sult—was a striking example of the combination of actual physical 
experimentation with the most abstruse theories and problems as 
to the properties of matter. The paper of Professor Meslans, of 
Naney, on his own and Moissan’s process for the separation and 
liquefaction of fluorine, was a matter of extraordinary interest, as 
the experiment was conducted in the presence of the section. The 
number of physical and electrical papers was very large, and no 
attempt ean here be made to discuss them. Section A, Mathe- 
matical and Physical Science, has subdivisions or “ departments ”— 
one on electrical science, one on meteorology, one on general physics, 
ete.—all of which were active during the meeting. 

The section on Economics and Statistics had a smaller number 
of papers, but of a class that has great attraction for many minds, 
especially at the present time. Our own Labor Commissioner, Myr. 
Carroll D. Wright, presented a paper on The Relation of the Em- 
ployment of Women and Children to that of Men; and various 
other papers, relating largely to American and Canadian problems 
as to finance, trade, taxation, ete., were read and discussed. 

It remains to allude briefly to a few of the more general public 
occasions. ‘There were two evening lectures delivered in Massey 
Hall, before referred to: one on Friday, by Professor Roberts- 
Austen, F. R.8., on Canada’s Metals, and the other on Monday, 
by Sir John Milne, on Earthquakes and Volcanoes. Both of these 
were interesting and instructive. Professor Roberts-Austen, who 
now is to sueceed the Hon. Mr. Vernon Harcourt, who resigned the 
office of general secretary after fourteen years of service, presented 
a very full account of the resources of the great Dominion in me- 
tallic wealth; and Sir John Milne gave a large amount of novel and 
striking matter in regard to earthquakes and seismology, derived 
from long residence and study in the restless region of Japan. Some 
of his large projected illustrations of earthquake action, as photo- 
graphed in that country, were highly impressive. 

The two universities, Toronto and Trinity, which have their 
beautiful buildings and grounds in the city, had both arranged to 
confer honorary degrees upon the leading officers of the association 
at a formal “convocation.” The one held by the University of 
Toronto came first, and took place in the large pavilion building of 
the [orticultural Gardens, on the afternoon of Friday, August 20th. 
The scene was highly interesting; the president of the university, 
Dr. Loudon, in his academic gown, with the red-lined hood of a 
doctor of laws, announced in each case to the andience the action 
of the institution in conferring the degree; then, turning to the re- 
eipient, he addressed him in Latin with the words of formal investi- 
ture; and then called him forward to the front of the platform to 
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sign his name in the volume of the university register, while the 
building rang with applause. The recipient, who also wore the red- 
lined hood of his new doetorate, then responded in a short address. 
In succession this form was gone through for Lord Kelvin, Lord 
Lister, Sir John Evans, and Mr. Hardy, Attorney General of the 
Dominion. Prof. Woleott Gibbs, President of the American Asso- 
ciation, was also similarly honored, but he was unable to be at To- 
ronto in consequence of illness. 

The addresses made by the recipients were interesting as being 
characteristic. Lord Kelvin spoke, in his distinctly Seotch accent, 
as a univarsity man, of his interest in the univarsity, and his pleasure 
in receiving its honors as a tribute not to himself personally, but to 
the interests of science, to which he had devoted his hfe. He re- 
joiced in the growth and progress of Toronto University, its beautiful 
site, its noble buildings, and its great influence on education through- 
out the province; himself the son of a univarsity professor, growing 
up in the atmosphere of such institutions into his own eareer, first 
as a student and then as a professor, all his life had been spent in 
such relations, and he knew them and loved them best of all. Lord 
Lister spoke but briefly; he is a man of rather few words, with a 
sweet and genial benevolence of aspect that is characteristic of the 
kind, cultured, and aged physician. He could add little, he said, 
to what Lord Kelvin had already expressed, save to make some par- 
ticular reference to the work of the university in establishing and 
advancing the high grade of medical education in the Dominion. 
Sir John Evans followed, and referred to the contrast between his 
own history and experience and that of Lord Kelvin, he never hav- 
ing been a university man, and having gained and learned whatever 
he had achieved without those early advantages and associations that 
were so rich and attractive. Other addresses were made by Mr. 
Hardy and the viceroy, Lord Aberdeen. 

The convocation at Trinity University was similar in general 
character and aspect; but the beautiful chapel in which it was held 
was so crowded that the writer was unable to enter, and can not 
describe it in detail. 

The conversazione, held on the last evening before the close of 
the mecting, in the main building of Toronto University, was a 
brilliant social reception, less formal than that of the viecroy, and 
unmarked by the military guards that formed so conspicuous a 
feature at the Parliament House, but in other respects equally hand- 
some and equally thronged. 

After the adjournment, on Wednesday, a banquet was given 
to the chief officers of the association, which is described by those 
present as again a very brilliant scene. ‘The speeches that followed 
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have been more or less reported in our publie press, in particular 
that of Mr. James Bryce, on Jingoism, which has naturally at- 
tracted considerable notice. Of this, and the many kind and enthusi- 
astic words that were uttered on this oceasion, there is no space here 
to remark. Suffice it to say that there is a profound belief in the 
minds of cultivated and thoughtful men of both Britain and Amer- 
ica that the real heart of each nation is friendly to the other, and 
that the harsh and reckless utterances of a sensational or partisan 
press are no index to the true feelings of the people. Lord Lister 
expressed this precise idea in a brief conversation with the writer, 
as Mr. Bryce has also most forcibly done in both public and private 
relations. 

Other aspects of the meeting must perforce be omitted, although 
there is much temptation to linger upon them. The private hos- 
pitality so freely shown, the attractive lawn parties in beautiful 
grounds and houses of the eity, such as “ The Grange,” where Prof. 
Goldwin Smith received the visitors, and many like occasions of 
social converse; the labors of the Local Committee, from the hard- 
worked and efficient secretary, Professor Macallum, to the many 
courteous assistants whose names are unrecognized and overlooked; 
the immense impetus given by such a meeting to many forms of 
scientific interest in the community and the Dominion, to bear fruit 
and achieve important results for years to come—all these, and 
many more, are subjects of delightful remembrance. For us, in 
“the States,” there should be also the influence of a healthful pride 
and a kindly rivalry to strengthen and build up our own association, 
and to appreciate more than perhaps we have before its importance 
to the country and to science. The next meeting will signalize its 
first half century, and it will be held, very fittingly, in Boston. 
President Putnam, at the closing banquet, invited the British mem- 
bers to come over and be our guests in 1898. At all events, let us 
endeavor to make that meeting a memorable success, as was the 
British meeting at Toronto. 


PROJECTS are in agitation in England, France, and Germany for taming 
African elephants and training them to work. It is proposed to establish 
stations at suitable points in settlements near regions inhabited by ele- 
phants, to which young animals may be brought, suitably cared for, and 
broken in by skilled trainers imported from Asia. 


“SUCH is the innate folly of man,” says Sir William Martin Conway, in 
his First Crossing of Spitazbergen, “that when he sees a beautiful view, he 
desires to be in the midst of it. . . . But the beauty is not there, but here, 
whence it is beheld. Not on that golden surface of the rippled sea, not cn 
that rose-tinted peak, but here. Tell a man this a thousand times; repeat 
it to yourself; it is useless.” 
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THE RACIAL GEOGRAPHY OF EUROPE. 
A SOCIOLOGICAL STUDY. 


(Lowell Institute Lectures, 1896.) 


By WILLIAM Z. RIPLEY, Pu. D., 


ASSISTANT PROFESSOR OF SOCIOLOGY, MASSACHUSETTS INSTITUTE OF TECHNOLOGY , LECTURER IN 
ANTHROPO-GEOGRAPHY AT COLUMBIA UNIVERSITY. 


X.— GERMANY. 


ERMANIA! <A word entirely foreign to the Teutonic speech 
of northern Enrope. Deutschland then, the country of the 
Deutsch—not Dutch, for they are really Netherlanders. What do 
these words mean? What territories, what peoples do they compre- 
hend? The Austrians speak as pure German as the Prussians; yet 
the defeat of Koniggratz, barely a generation ago, left them outside 
of Germany. On the other hand, the Polish peasants of eastern 
Prussia, with their purely Slavic language, are accounted Germans 
in good standing to-day.” 
Ambiguous linguistically, do these words, German or Deutsch, 
imply any temperamental or religious unity? This can not be, for 
the main participants in the Thirty Years’ War— 


* Fighting for conciliation, 
And hating each other for the love of God ”— 


were Germans. Historians are acenstomed to identify the division 
line of belief in this conflict with that of racial origin. They are 
pleased to make the independent, liberty-loving spirit of the Teu- 
tonic race responsible for the Protestant Reformation. Let us not 
be too sure about that. Such bold generalizations are often mislead- 
ing. Racial boundaries are not so simple in outline. ‘The Prussians 
and the Prussian Saxons—Martin Luther was one—were anything 
but pure Teutons racially; this did not prevent them from siding 
with Prince Christian and Gustavus Adolphus. And then there 
were the Bohemians who began the revolt, and the Swiss Calvinists, 
and the rebels of the Peasants’ War in Wiirtemberg! None of these 
were ethnically Teutons. Let us beware of such ascriptions of a 
monopoly of virtue or intellect to any given race, however com- 
forting they may be to us who are of Teutonic descent. Modern 
Germany, to be sure, is half Catholic and half Protestant, but the 
division was not of ethnic origin in any sense. Thus the word Ger- 
man is even more nondescript religiously than linguistically. In 


* Fine map by von Fircks in Zeits. kén. preuss. statistischen Bureaus, Berlin, xxxii, 
1893, pp. 189-296, 
VOL. LIL—5 


50 POPULAR SCIENCE MONTHLY. 


short, it apples to-day to an entirely artificial concept—nationality 
—the product of time and place. Religious, linguistic, and in large 
measure political differences have merged themselves in a sympa- 
thetic unity. Thus has the original meaning of the word Deutsch— 
a people or nation—come to its truest expression at last. 

The fact is that nationality need not of necessity umply any 
greater uniformity of ethnic origin than of either linguistie or re- 
ligions affiliations. Sneh we have seen is the case in France and 
Italy. Especially clear are the two distinct racial elements im the 
latter case. Now in Germany, on the northern slopes of the main 
European watershed, we are contronted with a great nation, whose 
constituent parts are equally divergent in physical origin. With the 
shifting of scene, new actors participate, although the plot is ever 
the same. This time it is not a question of the Alpine and Mediter- 
rancan races. The Alpine element remains, but the Teuton replaces 
the other. Briefly stated, the situation is this: northwestern Ger- 
many—Hanover, Schleswig-Holstem, Westphalia—is distinctly al- 
lied to the physical type of the Swedes, Norwegians, and Danes. 
All the remainder of the empire—no, not even excluding Prussia, 
east of the Elbe—is less 'Teutonic in type, until finally in the essen- 
tially Alpine broad-headed populations of Baden, Wiirtemberg, and 
Bavaria in the south the Teutonie race passes from view. The only 
difference, then, between Germany and France in respect of race is 
that the northern country has a little more Teutonie blood in it. 
As for that portion of the empire which was two generations ago 
politically distinct from Prussia, the South German Confederation, 
it is in no wise racially distingnishable from ceutral Franee. Thus 
has political history perverted ethnology; and, notwithstanding, 
each nation is probably the better for the blend, however loath it 
may be to acknowledge it.* 


*It is to he regretted that so many of our anthorities on Germany have relied upon 
craniometrie investigations rather than study of the living population. Even more grievous 
is the paucity of evidence regarding the northeastern third of the empire. In our Bibliog- 
raphy of the Anthropology and Ethnology of Europe, to appear shortly in a Bulletin of the 
Boston Publie Library, we have indexed all our authorities, where they may be found in 
estenso, In this place we may merely mention the larger standard works arranged chrono- 
logically: H. Welcker, Kraniologische Mittheilungen, Archiv f. Anth., i, pp. 89-160, 
1862. A. Ecker, Crania Germaniie meridionalis oecidentatis, Freiburg i. B., 1865, TH. von 
Hoélder Zusammenstellung der in Wirttemberg vorkommenden Schadelformen, Stuttgart, 
1876. R. Virchow, Beitrige zur physischen Anthropologie der Deutschen u.s. w., Abh. 
kon, Akad. Wiss., Berlin, 1876; and also Gesammmtbericht tiber die Erbebungen tiber die 
Farbe der Sebulkinder in Deutschland, Archiv f. Anth., xvi, pp. 275-477, 1886. J. Ranke, 
Beitrige zur physischen Anthropologie der Bayern, Mimchen, 1883. 0. Ammon, Natiirliche 
Auslese bein Mensehen, Karlsruhe i. B., 1898, and in other monographs (ede bibliography). 
Equally important, although not restrieted to Germany alone, are the papers by Prof. J. 
Kollmann, especially his Schiidel aus alten Grabstiitten Bayerns, in Beit. zur Anth. Bayerns, 
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First, and always, as to the physical geography of the country: 
everything cthmically depends upon that. It is depicted upon the 
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It will be observed that in all cases we have preserved the German spelling of geographieal 
names. This is done for special reasous of weight, which can not be explained in this 
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map on this page, which represents elevation above sea level by 

means of darkening tints, the mountainous regions being gener- 

ally designatcd by mee broad bands of sliading. Draw a line from 


Mapchen, i, 1877, pp. 150-226. Certain teehnical points concerning these writers we have 
discussed in L’ Anthropologie, Paris, vii, 1896, pp. 619 seg. For ethnographic details the 
older work of Zeuss (vide bibliography) is now supplanted by that of K. Miillenhof, which 
may confidently be relied upon. Howorth, in Jour, Anth, Inst., London, vi and vil, is also 
good. Fora convenient réswmé of our knowledge, both ethnographic and anthropological, 
consult Hervé, Les Germains, in Revue mensuelle de VEcole d’ Anthropologie, Paris, vii, 
1897, pp. 65-87. 
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Breslau, or, since that hes just off our map, let us say from Dresden 
to the eity of Hanover, and thence to Cologne. Such a line roughly 
divides the uplands from the plains. ‘To the north stretehes away 
the open, flat, sandy expanse of Hanover, Oldenburg, Pomeramia, 
Brandenburg, and Prussia. This vast extent of country is mainly 
below one hundred metres in elevation above the sea. South of our 
division line the land rises more or less abruptly to a region upward 
of a thousand feet in altitude. In Bavaria, Wiirtemberg, and Bo- 
hemia he extensive table lands fully five hundred feet higher even 
than this, giving place finally to the high Alps. The transition 
from north to south is partieularly emphasized along our artificial 
division line by the fringe of mountains whieh he along it, inelud- 
ing the Riesen and Erzgebirge bounding Bohemia, the heavily 
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wooded mountains of Thiiringen, and farther west the Harz, the 
Waldgebirge, and the Westerwald by Cologne. On this side, the 
highlands across the narrow gully of the Rhine River have al- 
ready been deseribed in speaking of the Ardennes uplands in France 
and Belgium. Their extension in Germany is known as the Rhenish 
platean. 

For the sake of unity of treatment, preserving the general form 
of argument already adopted in the cases of France and Italy, let 
us consider the head form of the people first. At once we perceive 
a progressive broadening of the heads, that is, an crease of eephahe 
index, as we travel outward from the northwestern corner of the 
empire in the vieinity of Denmark. Thus we pass from a head form 
identical with that of the Scandinavians to one in the south in no wise 
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distinguishable from the Swiss, the Austrian, and other Alpine 
types in France and northern Italy. Our three accompanying por- 


Mixep Typr. Achern i, Baden. Stature, 1°62 metre. Cephalic Index, 83-3. 


traits will serve to illustrate this gradual change of physical type.* 
The first is a pure blond Teuton, blne-eved, fair-haired, with the 
characteristically long head and nar- 
row, oval face of his race. The fea- 
tures are clear cut, the nose finely 
molded. Such is the model common 
in the upper classes all over Germany. 
Among the peasants it becomes more 
and more frequent as we approach 
the Danish peninsula. Here in these 
northwestern provinces it predomi- 
nates, but gives place slowly to a 
mixed and broader-headed type as we 
pass eastward mto Prussia. The in- 
termediate tvpe of head form prev- 
alent in regions of ethnic mtermix- 
ture is depicted in our second portrait. 
In this particular case the eyes were te Bek: 
blue, but the hair was brown. This Disnarmonic Mixep Typr. 
varicty oceurs all along the division een ae 

line between upland and pla, which we traced a few moments ago. 
It appears that it is indigenous in Thiiringen, the TLesses, and, in fact, 


* For these photographs 1 am indebted to my very good friend Dr. Otto Ammon of 
Karlsruhe i. B , whose work we have noted elsewhere. 
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all the isolated bits of highland down to the Baltic plain. Oftentimes 
the result of intermixture is a disharmonism, in which the broad 
Alpime head is conjoined with the longish face of the Teuton, or the 
reverse, An example of the first combimation is depieted herewith. 
Types of this kind occurring everywhere in the south prove that the 
Teutonie invaders were finally outnumbered by the indigenous <Al- 
pine inhabitants. The pure, unmixed Alpine race finds its expression 
in the plateaus of Bavaria and Wiirtemburg, in the Sehwarawald, 
the Ranhe Alp, and parts of the Thiiringerwald.  Sueh ts our third 
type, with its rounded face and skull foreshortened from tront to 
back. Our representative here photographed was dark brown both 
in haw and eyes, nose rather irregular, less finely molded perhaps; 
certainly considerably broader at the nestrils than in the Teutous. 
At the same time the stature was short, only five feet one and a half 


AupinE Tyrr, Oberwoltnch i. Baden. Stature, 1°59 metre. Cephalie Index, 86°5. 


inches, with a correspondingly stocky figure. Other examples of 
these several types will be found seattered through the following 
pages. We need uot enter into further details. The facts speak 
for themselves. "Phere ean be no doubt of two distinct races otf 
men, 

Tt is especially important to emphasize the tact that the heads 
broaden net only from the neighborhood of Denmark southward 
but toward the east as well. Thais raises what was once a most deli- 
eate question. What is the place of the Prussians among the other 
peoples of modern Germany? The political supremacy of the house 
of Hohenzollern in the Diet of the empire and the whilon rivalry 
and jealousy of the other states made it once a matter of some eon- 
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cern to determine this point. Happily for us, such questions have 
no terrors to-day. We have already seen how securely nationality 
may rest upon heterogeneity of physical descent. be that as it 
may, it seems to be certain that the peasantry of Prussia is far from 
being purely Teutonic in physical type. We should expect this to 
be the case, of course, in those eastern provinces, Posen and Silesia, 
which still retain their Slavic languages as evidence of former 
political independence. These ought normally to be allied to 
Russia and eastern Europe, as we have already observed. But as 
to Brandenburg—the provinces about Berlin. How about them? 
Do they also betray signs of an intermixture with the broad-headed 
Alpine race, of which the Slavs are part? It seems to be so indeed. 
Germany on the east shades off imperceptibly into Lithuania and the 
Polish provinces of Russia. Little by little the heads broaden to an 
index rising eighty-three. Whether this is a produet of historic 
expansion we may discuss later. [For the present we may accept it 
as a fact.* 

The race question in Germany came to the front some years ago 
under rather peculiar circumstances. Shortly after the close of the 
Franco-Prussian War, while the sting of defeat was still smarting 
in France, de Quatrefages, an eminent anthropologist at Paris, 
promulgated the theory, afterward published in a brochure entitled 
The Prussian Race, that the dominant people in Germany were not 
Teutons at all, but were directly descended from the Finns. Being 
nothing but Finns, they were to be classed with the Lapps and other 
peoples of western Russia. As a consequence they were alien to 
Germany—barbarians, ruling by the sword alone. The political 
effect of such a theory, emanating from so high an authority, may 
well be imagined. Coming at a time of profound national humili- 
ation in France, when bitter jealousies were still rife among the 
Germans, the book created a profound sensation. It must be con- 
fessed that the tone of the work was by no means judicial, although 
it was respectably scientific in its outward form. Thus the chapter 
in it deseribing the bombardment of the Musée d’Histoire Naturelle, 
of which de Quatrefages was the director, intended to prove the 
anti-civilized proelivities of the hated conquerors, could not in the 
nature of things be entirely dispassionate. The Parisian press, as 
may be imagined, was not slow to take advantage of such an oppor- 
tunity. Articles of de Quatrefages in the Revue de Deux Mondes 
were everywhere quoted, with such additions as seemed fitting wnder 


* Authorities are cited in our article in L' Anthropologie, Paris, vii, 1896, p. 619 seq. 
Kollmann, in Archiv f. Anth., xiii, 1881, p. 117 seg., gives many references. See also Lith- 
uania, Esthonia, ete., in our bibliography above mentioned. Virchow admits it himself, 
Alte Berliner Schidel, in Verh. Berl. Ges. f. Anth,, 1880, p. 284. 
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the circumstances. The affair promised to become an international 
incident. 

A champion of the Prussians was not hard to find. Professor 
Virechow of Berlin, set himself at work to disprove the theory which 
thus damned the dominant people of the empire. The controversy, 
half political and half seientific, waxed hot at times, both dis- 
putants being held victorious by their own people.* One great 
benefit flowed indirectly from it all, however. The German gov- 
ernment was induced to authorize the official census of the color of 
hair and eyes of the six million school children of the empire which 
we have so often mentioned in these pages. Oue of the resultant 
maps we have reproduced in this article. It established beyond 
question the differences in pigmentation between the north and south 
of Germany. At the same time it showed the similarity in blond- 
ness between all the peoples along the Baltic. The Hohenzollern 
territory was as Tentonie in this respect as the Hanoverian. Thus 
far had the Prussians vindicated their ethnie reputation. It is 
profoundly to be regretted that the investigation was not extended 
by a comprehensive census either of stature or of the head form of 
adults, similar to those conducted in other countries. Sueh a project 
was, in fact, sidetracked in favor of the census of school children. 
Whether politically inspired, or whether considered derogatory to 
the noble profession of arms, the Prussian army is forbidden for all 
scientific investigations of this kind, despite the efforts of Virehow 
and other eminent authorities in that direction; so that data are 
still serappy, as we have seen. 

To an American the apparent unwillingness on the part of the 
Germans boldly to own up to the radical ethnie differences whieh 
exist between north and south is incomprehensible. It seems 
to be not improbable that the feutomie blond race has so persist- 
ently been apotheosized by the Germans themselves as the original 
Aryan eivilizer of Europe, that to acknowledge any other racial 
deseent has come to be considered as a confession of humble origin. 
Or, more likely still, this prejudice im favor of Teutonism is an un- 
conscious reflection from the shining fact that this type is widely 
prevalent among the aristocracy all over Europe. Whether Aryan 
or not, it certainly predominates in the ruling classes to-day. At 
all events, the attempt is constantly being made to prove that the 
etlinie contrasts between north and south are the product of environ- 
mental influences, and not a heritage from widely different ancestry. 
This is not an impossibility in respect of pigmentation; but it ean 


* Under the dates of ISTI-72, the articles by the two principal disputants will be found 
in our Bibliography of the Anthropology of Europe, ahove mentioned. 
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not be pushed too far. Thus Ranke of Munich, most eminent au- 
thority, has striven for years to account for the broad-headedness of 
the Bavarian population by making it a product of the elevated and 
often mountainous character of the country. This being proved, 
it would follow that the Bavarians still were ethnically Teutonic, 
merely fallen from dolichocephalic grace by reason of change of out- 
ward circumstances. This theory seems to be completely incapable 
of proof; for, as Ranke himself has shown,* the effect of the mal- 
nutrition generally incident to an abode at considerable altitudes 
is entirely in the opposite direction. Among poorly nourished chil- 
dren in factory towns, for example, the immediate effect 1s to cause 
an arrest of development about tle temples, exactly where the broad- 
headed Alpine race is so well formed. It is strange to us in America 
to find how important such matters may become by reason of a 
social differentiation between races. Another potent example is 
offered in Russia. The late Professor Zograf, of Moscow, than 
whom none stood higher as an anthropologist in Russia, confronted 
by the same division of ethnic types as Germany contains, has posi- 
tively identified the blond long-headed one as the original Slav.t+ 
This may or may not be true; it may be gratifying to have it so. 
To us the evidence apparently points the other way. In Russia, 
however, no other conclusion than this would be tolerated for an 
instant. Pan-Slavism prevails even in science. 

After this excursus, let us come back to statistics and examine 
the evidence from the study of blondes and brunettes among the 
school children. Our double-page map, as will be observed, includes 
not only the German Empire but Switzerland, Belgium, and Austria, 
down to the Adriatic as well—exclusive, however, of Hungary. 
Virchow’s great census in Germany was extended over the other 
countries in quick succession. {| ‘The system employed was identical 
in all, save in Belgium; and even here the definition of brunettes 
was the same, although the term blond was made more comprehen- 
sive. For this reason the results are strictly comparable so far as 
cur map is concerned. A great defect in all such investigations on 
children, as we have already stated, lies in the tendency to a darken- 
ing of hair and eyes with growth. This is probably intensified in 
the more southern countries, so that our shading probably fails to 
indicate the full extent of the progressive brunetteness in this direc- 
tion. North of the Alps, however, we may accept its evidence 
provisionally, at all events. 


* Beitriige zur Anth. der Bayern, i, 1877, pp. 232 seg., and 285; also ibid., ii, 1879, pp. 
75 seq. + Vide our Bibliography of Europe. 

¢ For Austria, see Sehimmer, 1884; for Switzerland, Kollmann, 1883; and for Belgium, 
Vanderkindere, 1879, in our Bibliography. Full titles are there given. 
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One or two points on this map deserve mention, after noting 
the general contrast between northern and southern Germany. 
Observe how sharp the transition from hght to dark becomes all 
around the mountainous boundanes of Bohemia. Here we pass 
suddenly from Germanie into foreign territory; for the Bohemian 
Czechs are truly Slavie in origin as in speech. One wonders if it 
is purely chance that so accentuated a brunette spot occurs about 
Prague. That is the eapital city, the nucleus of the nation. As 
for the German-speaking Austrians, they are in no wise distinguish- 
able in pigmentation from the Slovaks, Slovenes, Czechs, or other 
Slavie neighbors all about them. The second point which we would 
emphasize is the striking way in which blondness seems to have 
trickled down, so to speak, through Wiirtemberg, and even as far 
as the Swiss frontier. We have already called attention to this in 
a preceding article. It will bear repetition here. The Rhine Valley 
bears no relation to it. At first sight, the infiltration seems to have 
taken place directly across country. Closer inspection shows that 
it coincides with other evidence derived from the study of the head 
form in the same district. Especially noteworthy are the pecul- 
iarities of Franconia (Franken), the southern edge of which appears 
as the heht-dotted area on our map on page 61. This Franconian 
long-headed district extends over nearly the whole basin of the 
Main River well into Bavaria, and, as our map shows, up along the 
Neckar. It constitutes by far the clearest case of wholesale Ten- 
tonie colonization south of the Baltic plain. This is probably the 
cause of the wedge of blondness upon our large map.  Histo- 
rians tell us the Itranks were Teutons, and here is where they first 
settled. 

It is interesting to observe how this Teutomization of Franconia, 
manifested in our map of brunette traits, tallies with geographical 
probability. Here is just where we should be led to expect a settle- 
ment in any case. ‘Turn back for a moment to our map of physical 
geography. As the invaders pushed southward, they would natu- 
rally avoid the infertile uplands bordering Bolemia, and on the west 
the diffieult, heavily forested Rhenish plateau. Each of these wings 
of the German upland are of a primitive geological formation, agri- 
culturally unpropitious, especially as compared with Thiiringen— 
rugged, but well watered and kindly, as itis. Suppose onr Tentonie 
tribes to ascend the Weser and its affluents, the Fulda and Werra, or 
perhaps the narrow gully of the Rhine to Mainz. There would be 
little to tempt them to turn back to the wooded country, either of 
Hesse or Thirimgen. What was more natural, however, than 
that sedimentation should take place on reaching the fertile valley 
of the Main? Its basin, light dotted on our map, with that of the 
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Neckar just south of it, forms as a consequence the great Teutonic 
colony in the Alpine highlands. Corroborative testimony of place 
names also exists. Canon Taylor, for example, states that this dis- 
trict 1s a hotbed of Teutonie, mainly Saxon, village and loeal nantes. 
‘It closely resembles parts of England in this respect. Further 
wholesale colonization to the south seems to have been disconraged 
by the forbidding Ranuhe Alp or Swabian Jura. The Tentonic 
charaeteristies have heaped up all along its northern edge, as our 
map on page 61 shows; but the mountains themselves remain 
strongholds of the broad-headed type. A considerable colony of 
dolichoeephaly lies on the other side of them, seemingly bearing 
some relation to the Allginer dialeet. Beyond this all is Alpine 
in type. Allemanni and Ifelvetii have left no trace of their Teu- 
tonism in the living population. 

Viewed in the light of these geographical facts, the contrast in 
brunetteness between Wiirtemberg and Bavaria is readily explained. 
The fluvial portals of the Bavarian plateau open to the east, not the 
north. We know that the Boul (Bohemians) and the Bajovars or 
aneient Bavarians came from this side, following up the course of 
the Danube. Their names are Keltic, their physieal characteristics 
seem to have been so as well.* 

One more physical trait remains for consideration before we 
pass from the present living population to discuss certain great his- 
toric events in Germany whieh have left their imprint upon the 
people. We refer to stature.+ The patent fact is, of course, that the 
areas of blondness and of dolichocephaly are also centers of remark- 
ably tall stature. Our three portrait types illustrated this clearly. 
The first grenadier was five feet nine inches in height (1.75 metre); 
the mixed type was shorter by about five inches (1.62 metre), while 
the conseript from the recesses of the Blaek Forest in Baden stood 
hut five fect two inehes in his stockings (1.59 metre). This last ease 
is a bit extreme; averages seldom fall in Germany below five feet 
five inehes. Loeal variations are common, as elsewhere; crowded 
city life depresses the average, prosperity raises it; but underneath 
it all the racial eharaeteristic, so inherent in the Teutons, makes 
itself felt wherever they have penetrated the territory of the short 
and sturdy Alpine raee. A few anomalies in the distribution of 
this trait should be noted in passing. In contravention of the gen- 


* Vide H. Ranke, Zur Craniologie der Kelten, Beitriige zur Anth, Bayern, vi, 1885, pp. 
109-121; and J. Ranke, in ibid,, iii, 1880, pp. 149 seq. 

{+ Ranke, 1881, has mapped it for Bavaria; Ecker, 1876, and Ammon, 1894, for Baden ; 
Meisner, 1889, for Schleswig-Holstein ; Reischen, 1889, for part of Prussia, ete. Titles are 
given in our Bibliography above mentioned; for additiona] ones see index for “ Germany, 
stature,” 
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eral law, that the severity of climate and poverty of environment 
in mountainons districts exert a depressing influence upon stature, 
the Bavarian Alps and the Béhmerwald contain a population dis- 
tinctly above the general’ average in the great plateau south of 
Regensburg. (See map of physical geography.) This is all the 
more extraordinary, since these mountaineers are Alpinely broad- 
headed and relatively brunette to an extreme. It would be a highly 
discouraging combination did we not remember that the great Ba- 
varian plateau is itself of considerable altitude; even then one is 
led to suspeet that some process of selection has been at work to 
compass such a result. Jor if we turn to the Black Forest, we 
there find our racial law holds good. Wolfach, from which our 
portrait type was taken, exemplifies it completely. Here, on 
the high plateau known as Die Baar, the average stature falls 
below five feet four inches, the lowest recorded, I believe, in the 
empire. 


Two great events in the history of northern Europe have pro- 
found significance for the anthropologist. The first is the marvelous 
expansion of the Germans, about the time of the fall of Rome; the 
second is the corresponding immigration of Slavic hordes from the 
east. Both of these were potent enough to leave results persistent 
to this day. 

We know nothing of the German tribes until about 100 B. c. 
Suddenly they loom up in the north, aggressive foes of the Romans. 
For some time they were held in eheek by the stubborn resistance 
of the legions, until finally, when the restraining hand of Rome was 
withdrawn, they spread all over western Europe in the fourth and 
fifth centuries of our era. Sueh are the well-known historic facts. 
Let us see what archeology may add to them. The first investi- 
gators of ancient burial grounds in southern Germany unearthed 
two distinet types of skulls. The round-headed variety was quite 
hke that of the modern peasantry roundabout. The other dolicho- 
cephalic type was less frequent, but strongly marked in plaees. An 
additional feature of these latter was noted at once. They were 
generally found in burial places of a peculiar kind. An easterly 
sloping hill was especially preferred, on which the skeletons lay feet 
toward the rising sun—probably a matter of religious importance. 
The bodies were also regularly disposed in long rows, side by side, 
a circumstance which led Eeker to term them Reihengriiber, or row- 
graves. Other archeologists, by a study of the personal effects in 
the graves, succeeded in identifying these people with the tall, 
blond Teutonie invaders from the north. Such graves are found 
all throngh Germany as far north as Thiiringia. They bear wit- 
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ness that Teutonic blood infiltrated through the whole population. 
The relative intensity of intermixture varied greatly, however, from 
place to place. Our map on this page shows in a broad way its 
geographical distribution in Wiirtemburg and Baden, so far as it 
can be measured by the head form. NReihengraber and cephalic 
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index corroborate one another. The most considerable occupation 
seems to have been, as we have said, in Franconia. We have already 
adduced some geographical reasons for the settlement in this place. 
Still another one remains to be noted. The Frankish race spot seems 
to lie just outside the great wall, the Limes Romanus, which the 
Emperor Tiberius and his successors built to hold the barbarians in 
check. Von Holder has indicated the relation between the long- 
headed Teutonic areas and this ancient political boundary. Our 
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map is adapted from his.* The modern limits of the Frankish 
dialect also comeide with it in great part. Here, just outside the 
Roman walls, the Burgundians, Helvetians, and Franks undoubtedly 
were massed for a long time. 

The Teutons, in invading the territory of the indigenous Alpine 
population, only succeeded in displacing the aborigines in part. They 
followed up the rivers, took possession of the open plains; but every- 
where else left the natives in relative purity. This accounts in 
some measure for the great differentiation between people of moun- 
tain and plain all over this part of Europe, to which we have con- 
stantly adverted. It endows the whole event with the character 
of a great social movement, rather than of a sudden military occupa- 
tion. We can not too fully guard against the hasty assumption 
that this Teutonic expansion was entirely a forcible dispossession 
of one people by another. It may have been so on the surface; but 
its results are too universal to be ascribed to that alone. A revolu- 
tion of opimion is taking place among anthropologists and historians 
as well to-day, similar to that which was stimulated in geology many 
years ago by Sir Charles Lyell. That is to say, conceptions of ter- 
rifie cataclysms, human or geological, producing great results sud- 
denly, are being supplanted by theories of slow-moving causes, 
working about us to-day, which, acting constantly, almost unper- 
ceptibly, in the aggregate are no less mighty in their results. In 
pursuance of this change of view, students look to-day to present 
social slow-working movements for the main explanation of the 
great racial migrations in the past. 

We can not resist the conclusion that the Teutonic expansion 
must be ascribed in part to the relative infertility of the north of 
Europe; possibly to differences in birth rates, and the like. Popu- 
lation outran the means of support. For a long while its overflow 
was dammed back by the Roman Empire, until it finally broke over 
all barriers. It is conceivable that some such contrast as is now 
apparent between the French and Germans may have been opera- 
tive then. The Germans are to-day constantly immigrating into 
northern France—all over the world, in fact—and why? Simply 
because population is increasing very rapidly; while in France it 
is practically at a standstill. Another effective force in inducing 
emigration from the north may have been differences in social 
customs indirectly dne to environmental influences. Thus Baring- 
Gould has ealled attention to the contrasts in customs of inheritance 
which onee obtained between the peasants of northern and southern 


* The whole extent of the Roman wall in Germany is shown upon our subsequent map 
of village types, by means of a similar heavy black line. Its relation there to the Germanic 
village type ean not fail to be observed, 
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Germany. In the sandy, infertile Baltic plain the land is held in 
severalty, inheritance taking place in the direct lme. The oldest 
son, sometimes the youngest, remains on the patrimony, while all 
the other children go forth into the world to make their way alone. 
Primogeniture prevails, in short. In the fertile parts of Wiirtem- 
berg, on the other hand, where the village community long per- 
sisted, all the children share alike on the death of the father. Each 
one is a constituent element in the agrarian social body, for which 
reason no emigration of the younger generation takes place. The 
underlying reason for this difference may have been that in the 
north the soil was already saturated with population, so to speak. 
The farms were too poor to support more than a single family, a 
condition absent in the south. The net result of such varying cus- 
toms after a few generations would be to induce a constant ‘Tentonic 
emigration. Military expeditions may have been merely its super- 
ficial manifestation. It would, of course, be unwarranted to suggest 
that any one of these factors alone could cause the great historic 
expansion. Nevertheless, it is far from improbable that they were 
contributory in some degree. 

When all the Teutonic tribes broke over bounds and went cam- 
paigning and colonizing in Gaul and the Roman Empire, a second 
great racial wave swept over Germany from the east. Perhaps the 
Huns and other Asiatic savages may have started it; at all events, 
the Slavic hordes all over the northeast began to move. Here we 
have another case of a widespread social phenomenon, military on 
the surface, but involving too many people to be limited to such 
forcible occupation. There is abundant evidence that these Slavs 
did not always drive out the earlier population. They often merely 
filled up the waste lands, more or less peaceably, thus infiltrating 
through the whole country without necessarily involving blood- 
shed. 

There are several ways in which we may trace the extent of this 
Slavic invasion before we seek to apply our criteria of physical char- 
acteristics. Historically, we know that the Slavs were finally 
cheeked by Karl the Great, in the ninth century, at the so-called 
Limes Sorabicus. This fortified froutier is shown on our map on 
page 66, bounding the area ruled in large squares diagonally. The 
Slavie settlements may also be traced by means of place names. 
Those ending in téz are very common in Saxony; zig also, as in Leip- 
zig; a@ in Jena; dam in Potsdam—all these cities were named by 
Slavs. Indications of this kind abound, showing that the immi- 
grant hordes penetrated almost to the Rhine. 

It seems impossible that the movements of a people should be 
traced merely by the study of the way in which they laid out their vil- 
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lages; yet August Meitzen, the eminent statistician, has just issued a 
great four-volume work, in which this has been done with conspicuous 
success.* It appears that the Slavic peoples in allotting land almost 
always followed 


a ae AW elther one of two 
ae Ue SA plans. Sometimes 
ae bes eye they disposed the 


houses regularly 
along a_ single 
straight street, the 
church near the 
center, with small 
rectangular plots 
of garden behind 
each dwelling. 
Outside this all land was held in common. Such a village was that 
of Trebnitz, whose ground plan is shown in our first cut on this 
page. In other cases it was customary to lay out the settlement in 
a circular form, con- 
stituting what is 
known as the Slavic 
round village. In 
such case there is 
but one opening to 
the common in the 
center, and the hold- 
ings in severalty ex- 
tend outward in tri- 
angular sectors. Be- 
yond these, in turn, 
he the common pas- 
ture and woodlands. 
Our second diagram 
represents one of 
these village types. 
Contrast either of 
these simple and sys- 
tematic settlements with the one plotted in our third map. This 
Germanic village is utterly irregular. The houses face in every 
direction, and streets and Janes cross and reeross in delightfully hop- 
skotch fashion. Nor is the agrarian organization of this Germanic 
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*® Siedelung und Agrarwesen der Westgermanen und Ostgermanen, der Kelten, Romer, 
Finnen und Slawen, Berlin, 1895. Other papers on the same subject are given in onr 
Bibliography. 
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village by any means simple. Divided into small plots or “ hides,” 
so called, a certain number of each kind are, or were once, assigned 
by lot in rotation to the heads of households. These “ hides ” were 
scattered all about the village, so that a peasant might be cultivating 
twenty or more 

parcels of land at -\ nS 
one time. The or- —— 
ganization Was 
highly complex, 
including ordi- 
nances as to the 
kind of crops to be 
raised, and other 
similar matters of 
detail. We shall 
not attempt even 
to outline such 
a “ Hufenverfas- 


sung’; for us it 


must suffice to Germanic VILLAGE. Geusa, Prussian Saxony. 
note the complex- 
ity of the type, as opposed to the Slavie form. 

Our map, close at hand, shows the geographical distribution of 
these several village types. The circumscribed area of the original 
Germanic settlements is rather remarkable. It shows how far the 
Slavs penetrated in number sufhcient thus to transform the land- 
scape. It will be observed that on this map the small squares and 
triangles denote the areas into which the German tribes transplanted 
their peculiar institutions. That they were temporarily held in 
check by the Romans appears from the correspondence between the 
Roman wall, shown by a heavy black line on the map, and the 
southern boundary of the Germanic villages. Of course, when 
they spread abroad, a considerable change in the agrarian organiza- 
tion was induced by the fact that the emigrants went as a conquer- 
ing class. The institutions became less democratic, rather approach- 
ing the feudal or manorial type; but they all preserved sufficient 
peculiarities to manifest their origin. Such hybrid village types, 
covering all northern France and eastern England, are as good 
proof of Teutonization as we could ask.* 

It will be observed that all the village types we have so far il- 
lustrated are closely concentrated and compact. A remarkably sud- 
den change in this respect takes place west of the original Germanic 


* Vide map in Meitzen’s Atlas to volume iii of his great work, Anlage t6a. 
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village area. The whole economic character of the country changes 
within a few miles. It is of great historie importance. Our map 
shows the transition to occur strictly along the course of the Weser 
River. <A large district is here occupied by the Celtic house, so 
called. The small circles denote that there are no closely built 
villages at all in the region so marked. Each house stands entirely 
by itself, in the middle of its farm, generally in no definite relation 
to the highroads. These latter connect market places and churches 
perhaps, about which are sometimes dwellings tor the schoolmaster, 
the minister, or storekeeper; but the peasantry, the agricultural 
population, is scattered entirely broadeast. This resembles the dis- 
tribution of our American farmers’ dwellings in the Western States. 
We have no time to discuss the origin of these peculiarities. The 
opinion prevails that they stand in some relation to the clan organiza- 
tion of the Kelts, who are said to have once occupied this territory. 
The nearest prototype is, as our map shows, in the high Alps. 

It is high time to take up once more the main thread of our 
argument—how far did the Slavie invasion, which so profoundly 
influenced the agrarian institutions, affect the physical type ot 
the people of Germany? We may subdivide the Slavie-speak- 
ing nations of eastern Europe into two groups, which, however, 
differ from one another and from the pure Alpine race only in de- 
gree.* The northern Slavs include the Russians, Poles, Slovaks, 
Czechs, and Wends; the southern is composed of the Serbs, Croa- 
tians, Slovenes, and Albanians. Both of these are broad- 
headed, the southern group being rather taller and considerably 
darker than the one which surrounds Germany. All the modern 
Slavic peoples of northern Europe approximate to the Alpine type; 
from which it follows that intermixture of them with the Teutons 
ought normally to produce shorter stature, darker hair and eyes, 
and, most persistently of all, an increased breadth of head. The 
district where these changes have been most clearly induced is in 
the region of Saxony, especially about Halle. A noticeable con- 
trast is apparent between this district and the protected hills of 
Thuringia. The peasants in the plain of the Saale are appre- 
ciably shorter in stature and broader-headed than their neighbors. 
This Slavic invasion penetrated Bavaria from the northeast, the 
intruders apparently taking possession of the upland districts, which 
had been thinly peopled before. So well marked was this that the 
region south of Bairenth was long known as Slavonia. In places, 
as at Regensburg and Berlin, we may trace the Slavic intrusion 


* The great authority upon this part of Europe is Dr. A. Weisbach, a full list of whose 
papers is given in our Bibliography of the Ethnology of Europe. 
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in the different strata of crania in the burial places. The general 
extent of this Slavonization of Germany is indicated upon our large 
double-page map of brunette types. The wedge of color which 
seems to follow down the Oder and over nearly to Holstein is un- 
doubtedly of such origin. Because of this historic movement Sax- 
ony, Brandenburg, and Mecklenburg are less purely Teutonic than 
they once were in respect of pigmentation. The whole east is, as we 
have already seen, broader-headed, shading off imperceptibly into the 
countries where pure Slavic languages are in daily use. Thus the 
contrast in customs and traditions between the eastern and western 
Germans, which historians since Cesar have commented upon, seems 
to have an ethnic basis of fact upon which to rest. 

We have now studied the Teutons at home and in their wander- 
ings on the mainland. In our next article we shall see how pro- 
foundly they have modified the ethnic complexion of the British 
Isles. Then we shall be prepared to see how much truth there is in 
the theory, boldly proclaimed as a proved fact, that they were the 
original Aryan inventors of European civilization, as well as the 
chosen agents for its dissemination. 


BURS AND BEGGAR’S-TICKS. 


By SPENCER TROTTER, 
PROFESSOR OF BIOLOGY IN SWARTHMORE COLLEGE, PENNSYLVANIA. 


M Y setter comes out of the wnderwoods, after one of his incur- 
J sive rambles, garnished with strings of green “ stickers” and 
with harsh, brown burs clinging tenaciously to the long, feathery 
hairs of his tail and about his legs and ears. I have kept in the 
narrow path to avoid these pests of the autumn woods only to find 
that they have laid fast hold upon my clothes when by some unwit- 
ting step I brushed against the border tangle. In picking them 
off [ notice their curious forms and the fact that they are not all 
alike. Here are some slender darts that seem to hold by barbed 
heads; there a row of flattened pods clinging by their whole surface; 
while numberless tiny brown burs are gathered in groups or seat- 
tered promiscuously about trouser legs and coat skirt. 

It is strange how an interest is suddenly awakened about the most 
commonplace objects in life. We move for years among old, familiar 
things without giving them a passing thought, when all at once some 
subtle spell is cast about them, and they become vested with a charm- 
ing interest. I have tramped many times through autumn woods and 
picked off the “ stickers” with no good will, but to-day they strike 
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me as more than “stickers.” I have discovered an old friend 
among them. Withered and brown, I should scarcely have recog- 
nized the friend of my springtime rambles but for a certain odor of 
the roots and a sprig of young green leaves by the side of the old, 
dry stalk. It all comes back now—sweet cicely of the spring woods 
with its umbels of white blossoms and that sweet, aniselike smell 
of its roots. ‘To discover an old friend in a strange guise is enough 
in itself to whet one’s interest, and I have curiosity to know how 
sweet cicely fares in the undertime of the year. All through the 
woods I find the dry, leatless stalks of the plant adorned with slender, 
black seed-pods that cling in pairs to the delicate pedicels of the 
umbel clusters. Under a mag- 
nifying lens each pod reveals 
a structure of wonderful de- 
sign, the sole purpose of 
which is to fasten on to any 
object that may brush past. 
To this intent it is furnished 
with deheate hooks, arranged 
in parallel lines along its 
sides, lying close against the 
pod and pointing back from 
its free end. The free end 
of the pod tapers into a slen- 
der style armed with the 
same hooklike structures, so 
that whatever part is touched 
it will be sure to cling fast. 

Another umbelwort, the 
fruit of which catches on to 
the clothes in our autumn 
woodland walks, is sanicle 
or black snakeroot. We 
come upon it in the undergrowth of hillsides and in the dry woods 
of the uplands with its small, brown burs bunched in clusters on 
the ends of the branching stem. It grows scarcely higher than 
one’s knees, and in the tangled mass of brown and green is often 
passed unnoticed. Each little bur presents an array of minute 
hooked bristles, set closely together, and forming a most effective 
means for attachment to the hairy covering of animals. 

The various species of Desmodium, or tick trefoil of the pulse 
tribe, are among the most persistent “stickers” of the October 
woods. The flattened, several-lobed pods are more familiar to us 
as clinging in detached lobes to our clothes after coming out of the 
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woods than when hanging from the branching tops of the slender, 
wandlike plants. It is seldom that a complete pod is found, for the 
deeply cut jomts of the one-seeded lobes need only a gentle pull 
to break them. The lobes have a raspy feel, and a pocket lens 
shows their flat sides to be thickly covered with minute, curling 
hairs, aud few “ stickers”? are harder to pull off than those of the 
desmodiums, since they cling closely by their whole surface to any 
woolly substance. 

A group of “stickers” that trequently adorn the wanderer 
through autumn woods are those of the bedstraw or cleavers of the 
genus Galium. In some of the species the low, trailing stems and 
their leafy branches are rough- 
a a \/ oP ened with small, hooked bristles, 
while in others, as in the common 
cleavers, or robin-run-the-hedge, 
the fruit also is thus armed and 
adhesive. Circa, the enchant- 
ers nightshade, that grows so 
abundantly in the depths of eool, 
moist woods, contributes a large 
share to the motley collection of 
~ stickers,” its small, burlike fruit 
being covered with tiny, hooked 
prickles. So in the speeies of 
comfrey, or hound’s tongue, the 
nutlets are rough-coated with an 
armament of short barbs and 
hooks that fasten themselves to 
the wool and hair, and are very 

troublesome to sheep that stray 


6 


] 


R 
i into the copses along the pasture 
j ae side. The fruit of one species, 
4 anieade , % ake 

ST if familiarly known as “ beggar’s 


lice,” is one of the most an- 
noying pests of the woods, and Gray, at the end of his technical 
description of the plant, calls it “a common and vile weed.” 
Among the Composite there are comparatively few plants which 
effect their dispersal in this parasitelike way, most of the forms devel- 
oping the characteristic downy struetures known as pappus, like the 
dandelion and the thistle, that float their seeds away on the wings of 
the wind. Some species, however, like the bur-marigolds, have 
fallen into the parasitic mode of dispersal, and these are mostly 
plants of the low, tangled thickets along streams and in swampy 
places. The many-flowered heads of the bur-marigold ripen in the 
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fall into numerous 
flattened seedlike bod- 
ies, or aehenia, cach 
one of which is 
crowned with two or 
more stiff, needlehke, 
and barbed awus. Few 
“stickers” are more 
annoying than these 
“ begear’s-ticks ” oo f 
the — bur- marigold. 
There is not a patch of 
low tangle that is not 
full of them, and one 
can scarcely pass by 
such places without 
bearing away a closely 
clinging horde of the 
pests. In the drier 
woods of the uplands 
a familiar species of 
bur-anarigold is abun- 
dant, with longer and more slender achenia, which are known as 
* Spanish needles.” 

Among the larger burs that 
gather on us in the fall are 
those of two composite plants 
—the burdock and the coekle- 
bur. They are both weeds of 
waste places, coarse and ill- 
looking, springing wp in rank 


Lobe ¥ Pag, 
Aan fred. 


Desmodcunm. 


ake Piel, abundance about pigpens, barn- 

weprpeee ward fenees, and the dump 
heaps of open lots. The re- 
deeming virtue of the burdock 
is its purple flower heads 
crowning the bristly green in- 
volucres, which in childhood 
days were plucked to make 
“Dbuz-baskets.”” The larger and 
coarser cocklebur, with — its 
armament of strong hooks, is another of Dr. Gray’s “ vile weeds,” 
wrapping itself inextricably among the hair and wool of the dog or 
sheep that unwittingly strays into its domain. 


Bur. Margera. 
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The fruit is the vehicle of the seed, and in each seed lies hidden 
the germ of a new plant. To spread itself as far and wide over the 
earth as its environing conditions will allow is the aim of every 
plant. In some the fruit has developed into an edible berry, and 
the hard-coated seeds pass uninjured through the bodies of animals, 
and are seattered long distances away from the parent plants. In 
many forms it is fashioned for sailing in air currents; in some, like 
the cocoanut, with its tough, buoyant husk, to be floated on the 
waves and washed by the tides and ocean currents to distant shores. 
Every plant tends to hold back this dispersive effort until its seeds 
have matured. As this is ae- 
comphshed the ovary ripens 
into the fruit, of a form and 
fashion after its kind. The 
green color, that served to 
protect it when ripening amid 
the mass of foliage, changes to 
the conspicuous reds and yel- 
lows that catch the eye of a 
wandering animal—and so its 
part is played. Among these 
burs and “stickers” of our 
autumn woodlands we see but 
another means for securing 
this end. The wandering 
deer or bear, the hunter fol- 
lowing its trail through the 
undergrowth, the fox, skunk, 
raccoon, and such lesser wood 
folk, each serves a turn in 
bearing away these _ bristly 
fruits. How well it has been 
accomplished is seen in the 
wide dispersal of these plants. A striking faet in evidence of this is 
the relatively large number that have come from the shores of Europe 
as uninvited guests. Circa, the burdock, cocklebur, several species 
of cleavers, and a species of comfrey have thus become naturalized 
in our country, and it is not improbable that several of our native 
species have found their way to the Old World by catching fast to 
some passing vagrant, who later took ship and landed with the burs 
still clinging to his clothes. 

Reproduction and dispersal are the two great aims in the life of 
every plant and animal. All else is but the means, the mere con- 
trrivances to gain the best advantage in the accomplishment of these 
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ultimate efforts. Every species, every individual exists by virtue 
of having striven to attain these ends. In the structure of each one 
is the record of the attainment, partial or complete, as the ease may be. 
And each man and woman of us is toiling in his or her way toward 
the same goal, uneonscious of that something within us, greater than 
ourselves, that “ guides us, blindfold but safe, from one age on to 
another.” The burs and “stickers ” that cling so persistently to our 
clothes are but a part of the same great effort. It is the only way 
sweet eicely, desmodium, the bur-marigold, and their kin have of 
traveling through the woods, and so on from forest to forest, from 
swamp tangle to swamp tangle. They live their lives as truly as a 
man lives his, with equally as good a purpose that is equally as well 
attained. Each embodies those essential qualities of living that the 
great teacher discerned when he bade men “ consider the lilies of 
the field.” 


EXPERT TESTIMONY IN THE BERING-SEA 
CONTROVERSY. 


By Pror. T. C. MENDENHALL. 


HE intelligent public, fickle and uncertain as it is, has ap- 
parently not entirely withdrawn its interest from one of the 
most important and suggestive of modern diplomatic entanglements, 
the Bering-Sea eontroversy. Although thought to have been 
finally settled by arbitration in 18938, the Paris award seems to con- 
stitute only the beginning of a new phase of the subject. The valu- 
able investigations and interesting reports of the last American eom- 
missioner, Dr. Jordan, and of his English eolleague have seemed to 
keep the matter alive in the public mind, and to the interested and 
informed reader they have furnished a fresh example of that eurious 
tendency among scientific experts to eome to conclusions diametric- 
ally opposed to each other, although starting with essentially the 
same data. Of course, everybody knows that it is essential to the 
proper carrying on of a scientific investigation that it be commenced 
with no preconceived notions as to how it is coming out, and that 
judgment should wait on fact, ever ready to incline this way or that, 
in obedience to the compelling laws of thought. Justice to the man 
of scienee obliges the admission that, take him in his laboratory or 
library, with no end in view except that of getting at the truth, he 
generally lives fairly well up to this high standard, and easily, too. 
But transform him by the magic influence of a handsome retainer, 
or any other like incentive, into a scientific expert, and he is a horse 
of another color. He must now assume a certain theory to be true, 
VOL. LIL.—% 
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and use his experience and skill to convince others that the assump- 
tion is sound; he must also be able to discredit and put to shame 
another scientific expert who is doing the same thing for the other 
side. ‘This is not an overstrong statement as applied to the greater 
portion of modern scientific expert work as utilized in legal contro- 
versy. Generally one and often both sides in such a controversy 
will hope to avoid a full exposition of fact or a clear presentation of 
the whole truth; and just as the able lawyer receives emoluments 
far beyond those of the abler judge, the expert witness who ean 
prove his case is made much more comfortable in this world than 
one who sees all sides and no side, but only the truth. Men of sci- 
ence must not be held entirely responsible for this condition of 
things, however, for they have long and strenuously urged a change 
in the system to which it is due. Nor must it be assumed that any 
special moral obliquity exists in such eases, for always and every- 
where judgment is unconsciously influenced by personal interests. 

It has not often happened that men trained to scientific methods 
of investigation and modes of thought have been called upon, on 
that account, to take part in diplomatic negotiations. Indeed, there 
is at first blush something ill-fitting about such an arrangement, for 
the word “diplomacy ” in theory and in practice, as well as in the 
dictionary, stands for a certain “dexterity or skill in securing ad- 
vantages,’ for which there is no real use in science. 

The dispute with Great Britain over the Alaskan seal herd has 
given opportunity for the utilization of scientific training and expert 
knowledge in the determination of the fundamental facts and condi- 
tions upon which the whole question should turn. The conclusions 
regarding these facts and conditions which have becn reached by 
the several investigating commissions appointed by the two great 
powers involved are so different and so directly opposed to each 
other that a review of the work of one of them ought to be of general 
as well as special interest. 

Tor this purpose it is not necessary to present a historical narra- 
tive of the origin and growth of the sealing industry at the Pribilof 
Islands under the direction first of Russia, and since 1867 of the 
United States; nor to trace the beginnings of the international dis- 
pute concerning the right to control the taking of seals from the 
water, either in Bering Sea or in the North Pacific Ocean. It is 
well known that after the Executive of the United States Govern- 
ment, supported by Congress, had for several years assuined the 
right to prevent pelagic sealing in Bering Sea, vigorous protest was 
made by Great Britain, and that there resulted the agreement upon 
the modus vivendi of 1891, and the concurrence on the part of the 
United States in the proposal of the British Government for “a 
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reference to a joint commission to ascertain what permanent meas- 
ures are necessary for the preservation of the fur-seal species in the 
northern Pacific Ocean.” The provisions of the treaty referring to 
this commission were as follows: 

“Each Government shall appoint two commissioners to investi- 
gate conjointly with the commissioners of the other Government all 
the facts relating to seal life in Bering Sea, and the measures neces- 
sary for its proper protection and preservation. The four commis- 
sioners shall, so far as they may be able to agree, make a joint report 
to each of the two Governments, and they shall also report, either 
jointly or severally, to each Government on any points upon which 
they may be unable to agree.” 

On June 24, 1891, Sir George Baden-Powell, M. P., and Dr. 
George M. Dawson were appointed as commissioners for Great 
Britain, and on July 10th Dr. C. Hart Merriam and the writer of 
this article were designated to serve the United States in a like 
capacity. 

It will be seen above that the duty of these commissioners was 
primarily the ascertainment of facts, together with the recommenda- 
tion of such measures as in their judgment were necessary for proper 
protection and preservation of seal life in Bering Sea and the north- 
ern Pacific Ocean. It is important to note, also, that in the letter 
of instructions of the respective powers to their commissioners this 
was emphasized as the “main object of the inquiry.” In the letter 
of Lord Salisbury to the British commissioners they are instructed 
that their principal duty will be to ascertain “ what international 
arrangements, if any, are necessary between Great Britain and the 
United States, and Russia or any other power, for the purpose of 
preserving the fur-seal race in Bering Sea from extermination.” 
He further says: “TI need scarcely remind you that your investiga- 
tion should be carried on with strict impartiality, that you should 
neglect no sources of information which may be likely to assist you 
in arriving at a sound conclusion, and that great care should be taken 
to sift the evidence that is brought before you. 

“Tt is equally to the interest of all the Governments concerned 
in the sealing industry that it should be protected from all serious 
risk of extinction in consequence of the use of wasteful and inju- 
dicious methods.” 

It will be remembered that the correspondence relative to the 
joint commission was concurrent with that in which the proposed 
arbitration treaty was discussed; and, indeed, it was only on the 
signing of that treaty that the commissioners were to become en- 
dowed with full authority for joint consideration and report. 

The American commissioners were especially instructed by the 
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Secretary of State that with questions relating to the exercise of ex- 
clusive jurisdiction by the United States for the protection of seals 
they had nothing to do, and that they were “ not authorized to con- 
sider or discuss them.” Their function was especially restricted to 
the consideration of facts, causes, and remedies as suggested in the 
treaty quoted above. 

It thus appears to have been clearly the intention of both Govy- 
ernments to regard the commission as one organized purely for the 
ascertainment of facts and the recommendation of such remedies 
and regulations as would be suggested by the facts. ‘There is no 
assumption of any diversity of interests in the matter; the problem 
is submitted to the commissioners as it might have been if the whole 
affair had concerned the United States alone, or Great Britain alone. 
Certain methods of taking seals, at sea and on shore, are followed; 
it is claimed that these methods, one or both, or other causes are 
accomplishing the extermination of the herd; the commission is to 
investigate all the facts, and if it concludes that the herd is in 
danger of extermination it is to suggest such regulations as it may 
agree upon for its preservation—not a word or a hint about national 
or international or traditional rights or “ compensatory provisions.” 

It is of the utmost importance to note these facts, as they appear 
in the letters of instruction to the commissioners, for they are the 
basis of the assertion, which might as well be made now as later, 
that the American commissioners alone, and from the beginning, 
considered the subject from a scientific or judicial standpoint, while 
their colleagues, also from the beginning, treated the problem as if 
it were diplomatic in character, not omitting an occasional attempt 
to use “dexterity and skill in securing advantages.” A small part 
of the evidence available will suffice to make good this possibly 
extreme statement, and in attempting to do so it must be understood 
that not the slightest reflection upon the distinguished gentlemen, 
who so ably represented and maintained what they believed to be 
the best interests of the British Government, is intended, or criti- 
cism of the course which they followed during the conferences; it 
1s only meant to draw attention to the fact that they were in the 
attitude of the expert witness whose vision and judgment are unde- 
niably, though unconsciously, influenced by the necessary demands 
of a previously accepted hypothesis. It is extremely likely that 
they have precisely this view of their American colleagues, and it is 
with a view to a fair adjudication of this question that the facts are 
herewith submitted. 

To begin with, there was necessarily a difference in the state of 
mind of the two commissions in approaching the problem, due to the 
fact that the British commissioners had already made public ex- 
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pression of their views upon the subject, in which they made positive 
declarations of opinions already formed upon nearly, if not quite, 
all questions at issue, and this before they were even appointed as 
commissioners. This fact was made the subject of a note by Mr. 
Blaine to the British minister, on February 6, 1892, and was dis- 
cussed in a reply by Sir Julian Pauncefote. On the other hand, 
the American commissioners had taken no part in the current dis- 
cussion, and, as a matter of fact, had been for several months prior 
to their appointment engaged in professional work in regions of the 
country remote from newspapers or telegraphs, and were entirely 
ignorant of the remarkable wave of public excitement and anxiety 
by which the country had been swept in consequence of the rather 
stirring diplomatic correspondence which had been going on. With- 
out returning to Washington, or in any way coming in touch with 
the generally prevailing irritation due to the attitude of Great 
Britain, they proceeded to Bering Sea and the Pribilof Islands, hav- 
ing only in mind that they were charged to investigate “the facts 
having relation to seal life in Bering Sea, and the measures neces- 
sary for its proper protection and preservation.” They were accom- 
panied in their investigations by the British commissioners, to whom 
every facility for a thorough study of the situation was accorded. 
Rookeries were visited together, abandoned beaches were examined 
in their company, and as far as could be all data from which con- 
clusions might be drawn were made the common property of both 
commissions. The evidence of great diminution in the number of 
the seals herding upon the islands seemed to be overwhelming, and 
much of it, especially the physical condition of the rookerics them- 
selves, was quite independent of human testimony; natives and Gov- 
ernment officers who had resided on the islands for many years were 
practically unanimous in their opinion that the herd was being de- 
stroyed. The attention of the British commissioners was called to 
the unmistakable evidences of depopulated breeding rookeries and 
deserted hauling grounds, but there were early indieations that they 
were looking for support for a hypothesis earried with them to, the 
field of observation. After considerable “joint and several” in- 
vestigation, the commissioners separated, to mect again in conference 
for the preparation of a report early in the year 1892. 

It is not necessary to enter into the details of the extensive ob- 
servations and studies which led the American commissioners to con- 
clude, first, that the number of seals was rapidly diminishing; second, 
that the principal canse of this diminution was and had been pelagic 
sealing; third, that the only effective remedy was the eomplete cessa- 
tion of taking seals at sea. Their report, published as a part of the 
case of the United States, may be referred to by those who wish to 
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know more thoroughly the situation as it presented itself six years 
ago. It isa satisfaction to know that every assumption which they 
made has been justified, and every prophecy in which they indulged 
has been fulfilled by subsequent events. 

From the beginning they sought to have the conference at Wash- 
ington conducted upon the assumption that all political or inter- 
national questions, rights, or privileges should be ignored; that 
facts should first be determined, causes got at as far as possible, 
and remedies proposed, as if an individual were the sole arbiter of 
the question, and the benefit of the whole people only considered. 
In fact, at one stage of the conference the following question was 
submitted as a possible means of clearing the way to what seemed 
to the Americans to be the real function of the joint commission: 
“Suppose that one individual controlled the whole matter of killing 
seals on the Pribilof Islands, in Bering Sca, in the North Pacific, 
and wherever any of this herd of fur seals are found during their en- 
tire life, and suppose that the end in view was to so conduct the kill- 
ing that the largest possible number of commercially valuable skins 
eould be obtained every year perpetually—that is to say, that the 
owner or controller would be forever benefited in the highest degree 
by the existence of the herd; under these conditions, what would 
be the best method of killing—by hunting at sea under the most 
perfect and complete regulations and restrictions that are possible, 
or by killing males only on land under the most perfect and complete 
regulations and restrictions that are possible?” 

But from the start it was evident that the British commissioners 
were determined to discuss and consider all questions from a diplo- 
matic and political standpoint. There was to be difficulty in agree- 
ing upon conditions; greater difficulty in determining canses; and 
practical disagreement as to remedies. At the very first conference 
strong objection was urged against a part of the letter of instructions 
which the Secretary of State had communicated to the American 
commissioners, and which they, in turn, communicated to their 
British colleagues, receiving in exchange the instructions sent by 
Lord Salisbury. The obnoxious paragraph was that in which the 
American commissioners are informed that they need not concern 
themselves with the question of “the exercise of complete jurisdic- 
tion by the United States for the protection of seals,” it being de- 
clared that this made it impossible to consider matters relating to 
the manner of taking seals upon the Pribilof Islands. This assumed 
obstacle to a full discussion of the problem threatened to interrupt 
and delay the conferences, notwithstanding the repeated declaration 
of the Americans that it did not exist, and it became necessary to 
suggest that there seemed no oeeasion for eoneern on the part of the 
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British commissioners on account of the character of instructions 
received by their American colleagues, at least not until the latter 
declined on account of such instructions to consider any question 
at all related to the work of the commission. The incident is re- 
ferred to only as one of many evidences of a tendency to avoid the 
simple line of scientific inquiry upon which it had been hoped the 
commission might work; and, further, that it may be recorded that 
throughout the entire life of the commission the representatives of 
the United States were absolutely free and unhampered in the exer- 
cise of their personal judgment, not only as to the scope of their 
powers but as well as to the attitude which they assumed on any 
question coming before them. 

A preliminary basis of agreement had been prepared and was 
submitted by the Americans at the first conference. Its first propo- 
sition was a simple declaration of the decadence of seal life in Bering 
Sea. It had hardly been suspected that there could be serious differ- 
ence of opinion on this point, but there was an unwillingness to go 
on record as believing that the herd was greatly declining in num- 
bers, except in the most guarded manner. It was even affirmed by 
the British commissioners that there was evidence to show that the 
munber found on the islands in the season of 1891 was greater than 
in 1890. 

The second proposition submitted was a declaration that this 
decrease in the number of seals frequenting the Pribilof Islands 
must be attributed largely, if not wholly, to pelagic sealing. This 
involved the gist of the whole controversy, and in support of it the 
American commissioners offered the now well-known facts regarding 
the natural history of the seal, the inevitable results of sealing at 
sea, the impossibility of perfect control of land killing, the silent 
but unimpeachable testimony of skins marketed by pelagic sealers, 
and other evidence, the strength of which time has served only to 
increase. There were certain facts of profound significance as af- 
fecting this question which it seemed impossible to controvert. An 
animal whose period of gestation is about one year, and which gives 
birth to but a single individual, belongs to a species not likely to 
multiply with great rapidity, even when left to contend only with 
its natural enemies. Add to this the admitted facts that the two 
sexes are equal in number at birth, and that polygamy is universal, 
only one male being found on the breeding rookcries for every fifteen 
or twenty females, and it follows with a certainty rarely met with in 
discussions of this kind that the preservation of the herd depends 
upon the preservation of the female, and that a very large proportion 
of males may be taken annually without affecting in any way the 
number born. Had a good set of “ mortality tables” for seals ex- 
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isted, such as have long been available for men, it would have been 
easy to calculate just what number of males of fixed ages might be 
killed annually without interference with the reproductive power 
of the herd, and computations of this character were made and sub- 
mitted by the American commissioners, based upon the best available 
data, showing that the average number taken upon the Pribilof 
Islands during the past twenty years could not have been greatly in 
excess of safety. 

But in sealing at sea discrimination as to sex is impossible. It 
was affirmed that by far the greater number of seals killed at sea 
were females, an assumption justified by an examination of the 
skins of a large number of seals taken from the water, as well as by 
other evidence not less conclusive, though more circumstantial. In- 
deed, the British commissioners admitted that at least one half of 
those killed at sea were females, making it extremely difficult to 
understand how they could argue themselves into the belicf that the 
herd could ever reach its maximum dimensions while pelagic sealing 
existed, or why the growth of the latter would not necessarily lead 
to its practical extermination. Finally, it was submitted that if the 
truth of these two propositions was agreed upon it was impossible to 
avoid the following conclusions: That the restoration of the sealing 
industry to its normal condition, so far as relates to the Pribilof 
Islands, requires the entire cessation of killing, both on the islands 
and at sea, for a period of years not less than five, and to be ex- 
tended if competent examination of the rookeries so indicated. 
When killing was resumed it should be restricted to selective killing 
on land, under the most rigid inspection, and pelagic scaling should 
be perpetually prohibited. 

In submitting these propositions as the logical outcome of the 
facts as determined, the American commissioners were adhering to 
both the letter and spirit of the convention, in which they were 
directed to investigate and report upon “the measures necessary for 
the proper protection and preservation ” of seal life. They did not 
believe it to be their duty to consider how such measures would 
affect the interests, business or political, of the subjects of either or 
any nation. They believed with Lord Salisbury that it was “ equally 
to the interests of all the Governments concerned in the scaling in- 
dustry that it should be protected from serious risks of extinction,” 
and that the discussion of compensatory measures, equivalent ad- 
justments, methods of enforcement, ete., was not the duty of a 
commission organized to ascertain facts and conditions, determine 
causes, and suggest remedics. They also fully realized that they 
were tolerably certain to be thought ingenious rather than ingenu- 
ous, because the remedies which they suggested were apparently 
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and perhaps in the end really in the interests of the country they 
represented, although, in their judgment, in the end equally in the 
interests of the great nation represented by their colleagues. 

A lengthy discussion followed this presentation, filling much of 
the time of the seventeen sessions of the conference, which extended 
through February and a part of the first week in March, 1892. 
The British commissioners were unwilling to admit that pelagic 
sealing was the main or even a principal cause of the diminution 
of seal life, for which they argued that killing on the islands was 
most largely responsible. It was even asserted that if taking on the 
islands was entirely discontinued all the pelagic sealing that could 
or ever would be carried on in Bering Sea and the North Pacific 
would never lead to the commercial extinction of the seal herd. 
Such an assertion made necessary others of an equally extraor- 
dinary character, such as that the killing of females at sea to the 
extent of furnishing one half of the pelagic catch, as they were 
compelled to admit, should be considered as a desirable and whole- 
some treatment of the herd, not tending in any way to reduce the 
total available product. They affirmed that the percentage of seals 
lost in pelagic sealing was very small, being much less than that by 
improper killing on the islands. They accounted for the very large 
excess of skins of females in the pelagic catch by declaring that 
during the past few years frequent raids upon the islands had been 
made, in which crews of sealing vessels descended upon the breeding 
rookeries at night and captured the females in large numbers. The 
small size of the islands and the presence of numerous guards near 
the principal rookeries rendered such an assumption practically im- 
possible, and, although cecasional raids have occurred, the poachers 
have always preferred the hauling grounds of the male seals, whose 
skins are more valuable than those of the females. It was generally 
believed by residents of the islands and Government inspectors that 
the number of skins obtained by this kind of poaching was extremely 
small. The presence of large numbers of dead “ pups” or young 
seals, which was attributed by the American commissioners to starva- 
tion owing to the death of their mothers at the hands of pelagic 
sealers, was charged by the British commissioners to other causes, 
some form of disease or epidemic being the favorite. 

Differences so radical as to causes were naturally accompanied 
by equally radical differences as to remedies. On the one hand, it 
was contended that as pelagic sealing was in the largest measure 
responsible for the evil, its entire suppression ought to be recom- 
mended; on the other, that pelagic sealing had comparatively little 
to do with it, and that severe restriction on the number killed on 
the islands, with perhaps a small closed area surrounding each, would 

VOL, Lu,—8 


82 POPULAR SCIENCE MONTHLY. 


arrest any diminution in numbers and restore the herd to its normal 
condition. For an area of protection perpetually closed to pelagic 
sealing, the British commissioners suggested a zone about each island 
ten miles in width. When it is remembered that the two principal 
Pribilof Islands are each about a dozen miles long and nearly half 
as wide, and that they are approximately distant forty miles from 
each other, the utter inadequacy of such a suggestion is at once 
evident. To the consideration of a closed time during which all 
sealing at sea should be prohibited, they were not at all inclined, 
except it were so limited as to be practically valueless. They strongly 
urged the recommendation of a scheme in which it was assumed that 
some sort of a relation might be established between the number of 
seals permitted to be killed on the islands and the pelagic catch. 
This relation was to be elastic and compensatory, and its advocacy 
logically compelled the extraordinary declaration that sealing at sea 
could be as vigorously and exactly controlled and restricted as seal- 
ing on land. 

In short, it became more and more evident every day, as the 
conferences continued, that the representatives of the people who 
were engaged in pelagic sealing were set upon opposing any recom- 
mendations looking either to its destruction or to its serious curtail- 
ment. Apparently the question was not so much How will this 
measure or that affect the vitality of the seal herd? as How will it 
affect the profits of this nation or the losses of that? The possible 
preservation or destruction of a useful and rare species was lost sight 
of in the consideration of immediate gains, compensatory regula- 
tions, equivalent shares, etc. The American commissioners, while 
not unwilling to discuss all proposals to limit and control sealing, 
both on land and at sea, became so thoroughly convinced that there 
was but one efficacious remedy that they felt compelled to reject 
all schemes of improvement in which that was not insisted upon. 
Indeed, nothing else was offered or considered which, in their judg- 
ment, gave even small encouragement of success in actual practice. 

Under these circumstances it was only possible to agree to dis- 
agree. A very brief joint report was finally settled upon and drawn 
up, in which the only conclusion of any importance whatever was a 
most cautious and circumspect declaration that there had been a 
diminution in the number of seals annually resorting to the Pribilof 
Islands, and a hesitating admission that “ man ” must be held respon- 
sible for it. 

Jt is worth noting that during the entire conference there was a 
singular anxiety and desire on the part of the British commissioners 
to secure from their American colleagues some formal admission 
regarding or recognition of pelagic sealing as a legitimate mode of 
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taking seals, and one not inconsistent with the continued preserva- 
tion of the herd in normal extent. The several methods by which 
this was sought to be accomplished were striking illustrations of how 
far the work of the joint commission departed from the lines along 
which it was originally laid out, leaving the region of scientific i- 
vestigation for that of partisanship and diplomacy. 

As every one knows, the whole question with the joint and sepa- 
rate reports of the commissions went to arbitration before the tri- 
bunal at Paris in the summer of 1893. The report of the American 
commissioners was completed and submitted about the middle of 
April, 1892; that of their British colleagues was received by Lord 
Salisbury on August 14th. These dates are significant. In recent 
diplomatic correspondence relating to the present state of the con- 
troversy there has appeared a vigorous protest against a policy of 
delay in submitting reports which were to be simultaneous or con- 
current, and it has been plainly intimated that advantages are ex- 
pected to acerue from such delay. This is but history repeating itself. 
The strictures of Messrs. Phelps, Carter, Blodgett, and Coudert, 
counsel for the United States in 1898, upon the great and unjust 
advantage taken by the Government of Great Britain in this way 
might furnish useful, if not interesting, reading for some of the 
severer critics of the recent action of the Department of State. 

The Bering-Sea arbitration, with its disastrous consequences to 
the sealing industry, can hardly be referred to with satisfaction by 
those who so earnestly desire the reference of all international dis- 
putes to similar tribunals. It serves, however, as an excellent illus- 
tration of the fact that international arbitration is now and must 
be for a long time little more than an elaborate and costly means of 
reaching a compromise. The Paris award gave to the United States 
somewhat more protection of seal life than Great Britain had offered 
through her commissioners, but vastly less than was asked as neces- 
sary and just. The British commissioners had suggested a protected 
zone about the islands of ten miles width, and were willing to con- 
sider a close season during that period in which pelagic sealing is 
unprofitable; the arbitration tribunal gave a zone of sixty miles and 
a close season of possible consequence, if only it could be enforced, 
together with a few minor restrictions which have proved to be of 
really little value. It is difficult to find a compromise between life 
and death, and even so dignified and learned a body as the Paris 
tribunal failed in this instance. The experience of three or four 
years has shown the signal failure of the remedies proposed. And 
this must not be attributed alone to the lack of perfect application 
of these remedies. The United States has maintained a fleet of 
Bering-Sea police at once eflicient and expensive. Great Britain 
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has naturally done as little as could well be managed to aid in the 
enforcement of the arbitration decree, and indeed how could the 
most sanguine millenarian, with any knowledge of national history 
or traditions, imagine that the British navy would be spurred to 
great activity im running down schooners flying the British flag, 
manned by British subjects, while engaged in the profitable pursuit 
of an industry which another nation claims as its own? 

During the past two years, under the efficient direction of Dr. 
Jordan, elaborate investigations, including something lke an actual 
count, have been made to ascertain the number of seals frequenting 
the Pribilof Islands. Other studies have strengthened the conelu- 
sion that the number has greatly diminished within the past decade, 
and is now greatly and rapidly diminishing. In spite of the regu- 
lations of the Paris tribunal pelagic sealing has increased enormously, 
while legitimate killing upon the islands has been largely discon- 
tinued. That was a charming thrust of Lord Salisbury’s when he 
said that the English interest in the fur-seal industry had for some 
years exceeded the American, for it is beginning to be apparent that 
while the Americans have busied themselves arranging for arbitra- 
tions, seeking international co-operation, and organizing scientifie 
commissions to prove again what had been proved before, their 
sleepless adversaries were quictly gathering in the profits, realizing 
that the business must soon be closed up anyhow. In the report of 
1892 the British commissioners had no intention of indulging in 
humor when they suggested as one of the most desirable measures 
the setting apart of at least one of the two seal islands entirely for 
the purpose of breeding seals for pelagic sealers, no land killing to 
be allowed there. 

Is it not time for the people of the United States to ask whether 
the game is worth the candle? ‘Two considerations call for the 
preservation of the Alaska seals, the sentimental and the commer- 
cial. The former may be dismissed, as it has been in eases of far 
more intimate contact between man and the species exterminated. 
The commercial consideration is one that ought not to be difficult 
to deal with. In fact, all are agreed that the “ preservation ” of the 
fur-seal species is important to mankind, and it is only necessary to 
determine how important or how large a proportion of mankind is 
deeply concerned in this. If the continued existence of any in- 
dustry or material product is of extreme importance to the com- 
fort, health, or general well-being of a large part of mankind, ex- 
treme measures may justly be resorted to to insure its permanence. 
Tt is not difficult to imagine conditions under which the eare and 
preservation of the buffalo might have been forced upon the people 
of the United States, wisely and justly. 


THE BERING-SEA CONTROVERSY. 85 


The first part of the argument of the American counsel before 
the Paris Arbitration Tribunal consisted of a most suggestive half- 
dozen pages, prepared by Mr. James ©. Carter, in answer to the 
question, “ What law is to govern the decision?” Mr, Carter de- 
clares that it must rest upon international law, which he defines as 
the “general standard of justice upon which civilized nations are 
agreed.” This standard is fixed neither as to time nor place, and 
depends largely on the character of the interests involved. Existing 
as law without legislation, it controls and influences governments 
much as public opinion influences individuals. Indeed, interna- 
tional law may be considered as the public opinion of nations, and 
like other public opinion it may be depended upon to support ex- 
treme measures in extreme cases. 

If the claim of the United States regarding the evil consequences 
of pelagic sealing are valid, and its absolute prohibition the only 
means of preventing the annihilation of the fur-seal species, the 
method of treatment adopted in 1886 and 1887—being, in fact, that 
followed by the Russian Government for many years—would be 
entirely justifiable, provided the value of the species to mankind 
was so great as to bring to such a policy the support of the pubhe 
opinion of nations. It is now too late to discuss this question, how- 
ever, for the nation is in honor bound to respect and abide by the 
Paris award, no matter how unreasonable and inadequate it may 
be. It is difficult to see what good will come from further dis- 
cussions, investigations, or declarations. Until the regulations 
adopted at Paris are “abolished or modified by common agreement 
between the Governments of the United States and of Great Brit- 
ain” they must stand. 

Great Britain appears to be well satisfied with them, and ought 
to be if they have so affected legitimate sealing on the islands that 
“English interests in the fur-sealing industry now exceed Amer- 
ican.” 

The heroic treatment resting on asserted exclusive jurisdiction 
and property rights, the basis of which was so strongly argued by 
Mr. Justice Harlan and Senator Morgan at Paris, is now estopped 
by the denial of such jurisdiction or rights in the decree of the 
tribunal appealed to. The artifice of branding female seals, which 
was to be resorted to extensively during the current season, will im 
no way diminish the number taken at sea, for the brand can be 
found only after the seal is killed, and it can not injure the skin 
enough to make the business unprofitable. Besides, it 1s an expe- 
dient hardly worthy the dignity of a great nation. Is it not the 
part of wisdom, then, to accept the situaticn? Already the cost of 
maintaining the struggle, the expense of commissions, policing fleets, 
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arbitrations, etc., has been enormous; on the other side of the ae- 
count is the comparatively small tax on the few thousand skins taken 
on the islands since 1890, to say nothing of possible large payments 
of damages to the lessees for loss of profits on account of a foreed 
diminution in the eateh. With the present attitude of Great Britain, 
the practical extermination of the herd in the near future seems 
assured. The United States may have the pick of what remains by 
wholesale killing on the islands; further international irritation 
will be avoided, and an episode which has brought into strong relief 
certain national traits on both sides will close with at least one inter- 
esting result: it will be impossible to know absolutely which group 
of scientific experts was right in regard to the effects of pelagic 
sealing. 


NATURAL AND ARTIFICIAL PERFUMES. 


By M. JACQUES PASSY. 


WA may divide the makers of perfumes into the two classes 
of those who furnish the raw materials for perfumery and 
the manufacturers proper. The former provide the essences, the 
pure or concentrated scents, and the latter mix and extend them, 
incorporate them into various liquids or pastes, and offer them for 
consumption. Another division, of recent occasion, may be made 
between those who extract natural perfumes according to the 
methods pursued for centuries and those who use chemical pro- 
cesses or make artificial perfumes; for, as dyestuffs are now com- 
posed from coal-tar products to the extent that some of the natural 
materials have been driven out by artificial substitutes, so a number 
of perfumes have been in like manner synthetized. But there is 
no probability that the synthesis of perfumes will ever be carried 
to the extent of which that of dyes seems capable, because, first, 
some essences are the raw material for the synthesis of artificial 
products of much greater value; and, secondly, the chemical prob- 
lem of the synthesis of perfumes is more complicated than that 
which enters into the artificial production of coloring matters. 
The preparation of natural essences is still a genuine agricul- 
tural industry. Flowers and leaves are the raw material, and they 
have to be treated fresh. The original laboratories are therefore 
generally established very near where the plants can enjoy the most 
favorable climatic conditions. fence the crude essences generally 
come to us from various distant regions—essence of ilang from 
Manilla, of geranium from Réunion and Algeria, of lemon and 
citron from Ceylon and China, ete. But as the imported materials 
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are generally scandalously adulterated, European manufacturers have 
been impelled to bring home such of the crude material as will bear 
transportation. So sandalwood, cloves, patchouli leaves, and veti- 
vert-grass roots brought dried and with their scents unimpaired are 
distilled in France and Germany rather than in the countries of 
their origin. 

The most important center of this manufacture is the little city 
of Grasse, near Nice and Cannes, which, besides being a large center 
of production for the distillation of plants and woods, is the chief 
place where these special processes which have been transmitted 
through ages and are the only ones for the extraction of the per- 
fumes of flowers are in use. The only chemical agents employed 
in these processes are vapor and fat. 

The manufactories of artificial perfumes, on the other hand, are 
real laboratories of chemical products where the habitual agents 
of chemical industry are employed, requiring the intervention of 
chemists and engineers, and are established by preference at the 
great industrial centers. Hence good reasons exist for these two 
branches having been kept apart, although it is not certain that this 
separation will continue permanent. 

The simplest process of extraction is by distillation. The flow- 
ers or leaves are put into the retorts with water and heated to the 
proper degree. The perfume passes over to the cooling apparatus 
with the vapor of the water and is condensed with it, after which 
it is separated from the water by taking advantage of the difference 
of density. The heat is applied by means of vapor under pressure. 
Formerly fire was applied directly, but the amount of production 
was insignificant compared with what it is now; this method is, 
however, still in use in small portable apparatus. Some distilla- 
tions are literally performed on the spot, as those of certain aromatic 
plants which are not grown very near Grasse, the finer lavenders 
especially being found wild at considerable heights on the moun- 
tains. The communal lands up there are allotted every year, and 
extractors who make this a specialty establish themselves in their 
plots with their direct fire apparatus, expecting to dispose of their 
production to the large houses. 

When the quantity produced is regarded, distillation is the most 
important branch of the perfumery industry. It is simple, inex- 
pensive, requires but little manual labor, and is applicable to large 
quantities of material. But there are objections to it, and some 
of them are of so much force as to have led to the substitution for 
it of seemingly more primitive, and at all events more expensive, 
methods of extraction. The first objection is the liability of vapor, 
coming in contact with some of their more unstable constituents, 
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to change the charaeter of some of the essences. A still more im- 
portant objection is that the vapor may bring over some undesirable 
constituents existing in the plant, or by its action on some of the 
constituents may produce new substances in no way allied to the 
perfume. Impurities produced in this way communicate to the 
newly distilled essence what may be called the taste of the retort. 
Such inconveniences, of relatively little account in the coarse ex- 
traets, are very important in the more delicate distillations. 

A process used at Grasse for conserving the more delicate quali- 
ties of the perfumes, and which constitutes a method original to the 
Maritime Alps, consists in the employment of grease for the com- 
position of perfumed pomades. A. grease of suitable consistence 
whieh will not become rancid is obtained by preparing a mixture of 
lard and beef fat and subjecting it to thorough refining processes. 
The perfume is incorporated with this base by a process of warm 
maceration, or by absorption. 

For maceration the fat is melted in the marine bath and brought 
to a temperature of 60° or 70° C., as measured by the skill of the 
attendants rather than by the thermometer; the rose leaves, or 
whatever is to be treated, are introduced, thoroughly immersed; 
after a few hours the mixture is passed through strainers and 
drained, so as to separate the grease from the flowers as completely 
as possible. What grease remains on the rose leaves is washed off 
with warm water. The process is repeated with the same grease 
and with other flowers, and so goes on for fifteen or twenty days, 
according to the quality of the pomade that is desired. Some of 
this pomade is consumed as it stands; but by far the greater part 
is used for making extracts, or alcoholic infusions of the perfume. 
For this purpose the pomade is introduced with a suitable quantity 
of aleohol into a shaker, consisting of a cylinder in which a serew 
beater is kept going all the time. The mixture is thus actively 
beaten up, and, as the perfume has more aflinity for the alcohol 
than for the grease, the grease in time becomes nearly inodorous, 
and the aleohol is charged with the greater part of the perfume. 
The grease is then sent to the soap maker, for it is not fit to be used 
again for a pomade. 

The question may be asked, and has been asked, Why use the 
intervention of grease in the process of extraction? Why not apply 
aleohol or some substance of similar powers directly? Chemists 
have offered ether, sulphide of carbon, chloride of methyl, chloro- 
form, and other scientifically prepared solvents, to have them re- 
jected, and have blamed the mannfacturers of Grasse for adhering 
to barbarous proeesses, and for their inability to escape their anti- 
quated routine. A more scientifie spirit would lead them to inquire 
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if there were not some reason for preferring grease. Most of the 
substitutes recommended have more liberal affinities than grease. 
Alcohol, for instance, unites readily with water, and with water 
takes substances held in solution by it, which are extremely undesir- 
able in a perfume; and so with the other substances, according to 
their several properties. Grease has a narrow elective aflinity, and 
takes just what is wanted and nothing else. Various petroleum 
substances have been proposed recently as extractors, and much may 
be said prima facie in favor of them; but experiments with them 
have not yet given satisfactory results. 

In the process of absorption or enfleurage wooden frames fur- 
nished with glass bottoms are used. These, fitting closely together, 
are placed one upon another,‘so that a small inclosed space is left 
between every two of them, or a sort of greenhouse with glass above 
and below, inclosed with wood. The surfaces of the glasses are 
coated with grease, on which a layer of flowers is placed. The flow- 
ers are left there to shed their perfume, which is absorbed by the 
grease, for twenty-four hours, when they are removed and new 
flowers are put in their places. This is continued for two or three 
months, at the end of which time the pomade is ready for treatment 
as in the maceration process. The flowers to which this process is 
best adapted are the jasmine, tuberose, and mignonette. This en- 
fleurage process has likewise drawn criticism, if not contempt, from 
men of science; and the question has been asked why a different 
treatment is given to these from that pursued with other flowers. 

If we observe flowers with regard to their odors, we shall find 
that they may be divided into two categories: those which contain 
their perfume already formed, or have at least a considerable re- 
serve of it, and those which have no reserve, but develop and emit 
their fragrance as they grow. When we rub roses or orange blos- 
soms, for example—flowers of the former class—we perceive their 
fragrance very plainly. Such flowers may be treated by distilla- 
tion, by the warm pomade process, or by extraction with volatile 
solvents, with results of a greater or less degree of perfection, but 
always positive; while if we rub a flower of jasmine, convallaria, 
or violet—which are of the second class—we perceive nothing but 
a slight pungent odor in the same plant which an instant before was 
exhaling a pervading fragrance. In crushing it we have killed it, 
and it produces no more perfume. Such flowers are not suitable 
for distillation or maceration or the action of volatile solvents, be- 
cause there is nothing to be extracted from them. 

The production and exhalation of odor go on while the plant 
continues to live and vegetate, even after it has been cut. When, 
therefore, it is placed in the limited atmosphere of these absorbing 
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cases, the perfume continues to be given out, and is absorbed by the 
grease. Contemplating the matter from this point of view, we are 
astonished at the sagacity of the perfume extractors of past ages, 
which enabled them to perceive that some flowers could be treated 
only by this absorption process, and to co-ordinate their operations 
so logically that the method could not have been better adapted to 
its purpose if it had been adjusted after a careful study of the physio- 
logical principles involved. Everything in the process seems adapted 
to the prolongation of the life of the flower. The close and conse- 
quently moist atmosphere in which it is placed preserves it against 
dying; the coolness of the apparatus prevents its wilting. The 
flowers of the tuberose are picked just as the bud is about to open. 
It blooms within the case, and gives out nearly all its perfume there. 

We draw from these observations the two lessons that the ex- 
traction of natural perfumes is not, as is often believed, a question 
of pure chemistry, but is primarily one of vegetable physiology; 
and that in this domain, as in many others, practice is often in ad- 
vance of theory. For my own part, I have never met with well- 
established processes sanctioned by long use which do not rest upon 
correct though frequently unconscious observations over which 
theory has nothing to boast. 

As when people wanted to travel faster they devised the railroad 
instead of improving the stagecoach, so the achievements of chemis- 
try in the domain of perfumes have not been made in building up 
the old industry, but through creating another. To enumerate and 
describe the artificial products now used in perfumery would be 
like composing a manual of chemistry. It will be of more interest 
to indicate a few categories of syntheses or chemical fabrications, 
and to point out the various chemical or financial questions they 
raise, illustrating them severally by typical examples described in 
detail. 

There are several kinds of synthesis. One kind consists in iso- 
lating a natural principle, studying it, and trying to reproduce it. 
Such a synthesis may be called a methodical one, as following out a 
line traced from the beginning. Take, for example, the synthesis 
of ionone, or artificial violet. The authors of this synthesis, MM. 
Tiemann and Kriiger, started with the natural perfume of iris root, 
which they found to be very characteristic and fixed. It was conse- 
quently considered to be a single very definite and stable substance. 
All these conditions were favorable. The preliminary researches 
of the authors showed that this substance existed in extremely weak 
proportions in iris powder. The proposed synthesis, therefore, 
promised to be lucrative; for, while all chemical syntheses are inter- 
esting, the probable financial bearing of the discovery is of consider- 
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able importance; and it is not the absolute cost but the probable 
profit that most deserves consideration. A primary characteristic 
of perfiunes is their immense strength; a very minute quantity of 
one is sufficient to produce a large effect. Consequently, they may 
bear a large price without limiting consumption. But, to isolate 
this as yet unknown perfume, it was necessary to treat enormous 
quantities of iris powder, and this required industrial resources 
which the inventors could not command. These were secured by 
making suitable arrangements with two large houses which became 
parties in interest. The experiments lasted ten years. First, vrone, 
the principle to which the odor of the violet is due, was isolated. A 
complete chemical study of it was made. Having remarked that 
eitral, an aldehyde abundantly diffused in Nature, gave, on con- 
densation with acetone, an acetone of the same crude formula as 
irone, these authors effected this condensation under the influence 
of hydrate of baryta. They thus obtained, as they had expected, 
an acetone of the same crude formula as irone—false irone; this, it 
is true, had neither the odor nor the properties of irone, but by the 
action of dilute sulphuric acid it was transformed into its cyclic 
isomer, ionone. From the chemical point of view, ionone not being 
identical with irone, but only an isomer, the problem could not be 
said to be solved; but it was fully solved from the industrial point 
of view. Jonone possesses, like irone, the perfume of the violet, 
with a slight shade perceptible to practiced noses, but lending itself 
admirably to all the uses of perfumery. We have in this a complete 
example of methodical synthesis, although it must be admitted that 
the authors were aided by happy combinations of circumstances that 
might not always occur. 

There are also chance syntheses. Thus, a substance, the odor 
of which may be utilized, is sometimes fallen upon in pursuing re- 
searches undertaken for another purpose. This is what happened, 
for example, in the case of Baur’s artificial musk. MM. Baur had 
undertaken the study of two carbides of hydrogen—two butyltol- 
uenes contained in the essence of resin. He isolated and separated 
these substances, aud then in experiments connected with the per- 
formance of the synthesis he perceived an extremely pronounced 
odor of musk appertaining to the trinitrile derivative of isobutyl- 
toluene. M. Baur was not led to his researches by chance, but the 
discovery of his musk, the most precious result of them,’ was not 
anticipated by him. 

There are other cases in which a series of bodies are prepared 
with full expectation of what the chemical results will be, but with- 
out knowing what odor they will have, or whether they will 
be odoriferous, but with the expectation that they will be, and 
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that some may be found among them the odors of which can be 
utilized. 

Syntheses of this kind only rarely lead to natural principles; 
more frequently what perfumers call chemical products are obtained, 
or perfumes which betray their origin to a greater or less extent, 
and can not be used in the preparation of the finest products, but 
have cheapness and great strength in their favor. We should observe 
that chemical synthesis takes to the odorous principle itself, while 
essences contain only a very slight proportion of the active substance. 

Finally, it sometimes happens that no new material is discov- 
ered, but some laboratory reaction already known is turned to indus- 
trial use. Such is the case with heliotropine, formerly known as 
piperonylic aldehyde or piperonal; terpineol, or white lilac; anisic 
aldehyde, or hawthorn, ete. 

Twenty-five or thirty years ago it was believed that with a few 
well-known exceptions, such as those of bitter almonds, anise, mus- 
tard, and some others, the essences were constituted of hydrocarbons, 
Collie in indefinite numbers, all isomeric and similar to spirits of 
turpentine. Our views on this subject have been considerably modi- 
fied. It has been found that the hydrocarbons or terpenes contained 
in essences may be referred to well-defined species possessing charac- 
teristic reactions and derivatives, some of them erystallizable, by 
which they may be distinguished. Oxidized principles have been 
isolated in essences related to the fatty series, capable of facile trans- 
formation into cyclic derivatives, which may be regarded as con- 
necting links between the fatty and the aromatic series. Frequently 
a natural essence represents a harmonious mixture of various com- 
binations. Oil of bergamot, having a composition of this character, 
possesses an odor vastly more characteristic than any of its components 
taken separately. And it sometimes happens that compounds suit- 
able for fine perfumery, if they were pure, are spoiled by the pres- 
ence of disagreeably smelling substances. The elimination of such 
principles, or the refining of such perfumes, has given rise to a 
second branch of our chemical industry. 

The discoveries that have so far been made are quite insiflicient 
to explain the composition and odor of essences. We find certain 
substances, like linalool and geraniol, common constituents in es- 
sences of the most different characters, and are hence forced to recog- 
nize that in a great number of eases they are only the vehicle, the 
substratum, of the really characteristic perfume; and we begin to 
suspect the presence of still rarer principles corresponding probably 
with a more differentiated, more specialized organism, and related to 
the specific characteristics of the vegetable cell.—T'ranslated for 
the Popular Science Monthly from the Revue Scientifique. 
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ARCHAOLOGY AND THE ANTIQUITY OF MAN.* 


By Sm JOHN EVANS, K.C.B., D.C. L., LL. D., Sc. D. 


NCE more has the Dominion of Canada invited the British 
Association for the Advancement of Science to hold one of the 
annual meetings of its members within the Canadian territory, and 
for a second time has the association had the honor and pleasure of 
accepting the proffered hospitality. In doing so the association has 
felt that if by any possibility the scientific welfare of a locality is 
promoted by its being the scene of such a meeting, the claims should 
be fully recognized of those who, though not dwelling in the British 
Isles, are still inhabitants of that Greater Britain, whose prosperity 
is so intimately connected with the fortunes of the mother country. 
Here, especially, as loyal subjects of one beloved sovereign, the six- 
tieth year of whose beneficent reign hasjust been celebrated with equal 
rejoicing in all parts of her empire, as speaking the same tongue, 
and as in most instances connected by the tics of one common parent- 
age, we are bound together in all that can promote our common in- 
terests. There is, in all probability, nothing that will tend more 
to advance those interests than the diffusion of science in all parts 
of the British Empire, and it is toward this end that the aspirations 
of the British Association are ever directed, even if, in many in- 
stances, the aim may not be attained. 

We are, as already mentioned, indebted to Canada for previous 
hospitality, but we must also remember that, since the time when we 
last assembled on this side of the Atlantic, the Dominion has pro- 
vided the association with a president, Sir Wilham Dawson, whose 
name is alike well known in Britain and America, and whose reputa- 
tion is indeed world-wide. We rejoice that we have still among 
us the pioneer of American geology, who, among other discoveries, 
first made us acquainted with the “ Air Breathers of the Coal,” the 
terrestrial or, more properly, arboreal saurians of the New Brunswick 
and Nova Scotia coal measures. 

On our last visit to Canada, in 1884, our place of assembly was 
Montreal, a city which is justly proud of her McGill University; to- 
day we meet within the buildings of another of the universities of 
this vast Dominion, and in a city the absolute fitness of which for 
such a purpose must have been foreseen by the native Indian tribes 
when they gave to a small aggregation of huts upon this spot the 
name of Toronto—“the place of meetings.” Our gathering this 
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year presents a feature of entire novelty and extreme interest, inas- 
much as the sister association of the United States of America—still 
mourning the loss of her illustrious president, Professor Cope—and 
some other learned societies have made special arrangements to allow 
of their members coming here to join us. I need hardly say how 
welcome their presence is, or how gladly we look forward to their 
taking part in our discussions and aiding us by interchange of 
thought. To such a meeting the term “ international” seems al- 
most misapplied. It may rather be described as a family gathering, 
in which our relatives more or less distant in blood, but still inti- 
mately connected with us by language, literature, and habits of 
thought, have spontaneously arranged to take part. The domain 
of science is no doubt one in which the various nations of the eivil- 
ized world meet upon equal terms, and for which no other passport 
is required than some evidence of having striven toward the advance- 
ment of natural knowledge. Here, on the frontier between the two 
great English-speaking nations of the world, who is there that does 
not inwardly feel that anything which conduces to an intimacy 
between the representatives of two countries, both of them actively 
engaged in the pursuit of seience, may also, through such an inti- 
macy, react on the affairs of daily life and aid in preserving those 
cordial relations that have now for so many years existed between 
the great American Republic and the British Islands, with which 
her early foundations are indissolubly connected? The present year 
has witnessed an interchange of courtesies which has excited the 
warmest feelings of approbation on both sides of the Atlantie—L 
mean the return to its proper custodians of one of the most interest- 
ing of the relies of the Pilgrim Fathers, the log of the Mayflower. 
May this return, trifling in itself, be of happy augury as testifying 
to the feelings of mutual regard and esteem which animate the 
hearts both of the donors and of the recipients! 

At our meeting in Montreal the president was an investigator 
who had already attained to a foremost place in the domains of 
physies and mathematics, Lord Rayleigh. In his address he dealt 
mainly with topics such as light, heat, sound, and electricity, on 
whieh he is one of our principal authorities. His name and that of 
his fellow-worker, Professor Ramsay, are now and will in all future 
ages be associated with the discovery of the new element, argon. Of 
the ingenious methods by which that discovery was made, and the 
existence of argon established, this is not the place to speak. One 
ean only hope that the element will not always continue to justify 
its name by its inertness. The claims of such a leader in physical 
science as Lord Rayleigh to oeeupy the presidential chair are self- 
evident, but possibly those of his successor on this side of the Atlantic 
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are not so immediately apparent. I can not for a moment pretend 
to place myself on the same purely scientific level as my distin- 
guished friend and for many years colleague, Lord Rayleigh, and my 
claims, such as they are, seem to me to rest on entirely different 
grounds. Whatever little I may have indirectly been able to do in 
assisting to promote the advancement of science, my principal ef- 
forts have now for many years been directed toward attempting to 
forge those links in the history of the world, and especially of hu- 
manity, that connect the past with the present, and toward tracing 
that course of evolution which plays as important a part in the 
physical and moral development of man as it does in that of the ani- 
mal and vegetable creation. It appears to me, therefore, that my 
election to this important post may, in the main, be regarded as a 
recognition by this association of the value of archeology as a sci- 
ence. Leaving all personal considerations out of question, I gladly 
hail this recognition, which is, indeed, in full accordance with the 
attitude already for many years adopted by the association toward 
anthropology, one of the most important branches of true ar- 
cheeology. 

It is no doubt hard to define the exact limits which are to be 
assigned to archeology as a science and archeology as a branch of 
history and belles lettres. A. distinction is frequently drawn be- 
tween science on the one hand and knowledge or learning on the 
other; but translate the terms into Latin and the distinction at once 
disappears. In illustration of this I need only cite Bacon’s great 
work on the Advancement of Learning, which was, with his own aid, 
translated into Latin under the title De Augmentis Scientiarum. 
It must, however, be acknowledged that a distinction does exist be- 
tween archeology proper and what, for want of a better word, may 
be termed antiquarianism. It may be interesting to know the inter- 
nal arrangements of a Dominican convent in the middle ages; to 
distinguish between the different moldings characteristic of the 
principal styles of Gothic architecture; to determine whether an 
English coin bearing the name of Henry was struck under Henry IT, 
Richard, John, or Henry WT; or to decide whether some given edi- 
fice was erected in Roman, Saxon, or Norman times. But the power 
to do this, though involving no small degree of detailed knowledge 
and some acquaintance with scientific methods, can hardly entitle 
its possessors to be enrolled among the votaries of science. A famil- 
larity with all the details of Greek and Roman mythology and enl- 
ture must be regarded as a literary rather than a scientific qualifica- 
tion; and yet when among the records of classical times we come 
upon traces of manners and customs which have survived for gen- 
erations, and which seem to throw some rays of light upon the dim 
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past, when history and writing were unknown, we are, I think, 
approaching the boundaries of scientific archeology. 

Every reader of Virgil knows that the Greeks were not merely 
orators, but that with a pair of compasses they could describe the 
movements of the heavens and fix the rising of the stars; but when 
by modern astronomy we can determine the heliacal rising of some 
well-known star, with which the worship in some given ancient 
temple is known to have been connected, and ean fix its position on 
the horizon at some particular spot, say, three thousand years ago, 
and then find that the axis of the temple is directed exactly toward 
that spot, we have some trustworthy scientific evidence that the 
temple in question must have been erected at a date approximately 
1100 years B.c. If on or close to the same site we find that more 
than one temple was erected, each having a different orientation, 
these variations, following, as they may fairly be presumed to do, 
the changing position of the rising of the dominant star, will also 
afford a guide as to the chronological order of the different founda- 
tions. ‘The researches of Mr. Penrose seem to show that in certain 
Greek temples, of which the date of foundation is known from his- 
tory, the actual orientation corresponds with that theoretically de- 
duced from astronomical data. Sir J. Norman Lockyer has shown 
that what holds good for Greek temples applies to many of far earlier 
date in Egypt, though up to the present time hardly a sufficient 
number of accurate observations have been made to justify us in 
foreseeing all the instructive results that may be expected to arise 
from astronomy coming to the aid of archeology. The intimate 
connection of archzeology with other sciences is in no case so evident 
as with respect to geology, for when considering subjects such as 
those I shall presently discuss it is almost impossible to say where 
the one science ends and the other begins. 

By the application of geological methods many archeological 
questions relating even to subjects on the borders of the historical 
period have been satisfactorily solved. <A careful examination of 
the limits of the area over which its smaller coins are found has 
led to the position of many an ancient Greek city being accurately 
ascertained; while in England it has only been by treating the 
coins of the ancient Britons, belonging to a period before the Roman 
occupation, as if they were actual fossils that the territories under 
the dominion of the various kings and princes who struek them 
have been approximately determined. In arranging the chrono- 
logical sequence of these coins, the evolution of their types—a 
process almost as remarkable, and certainly as well defined, as any 
to be found in Nature—has served as an efficient guide. I may 
venture to add that the results obtained from the study of the 
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morphology of this series of coins were published ten years before 
the appearance of Darwin’s great work on the Origin of Species. 
When wwe come to the consideration of the relies of the early iron 
and bronze ages the aid of chemistry has of necessity to be invoked. 
By its means we are able to determine whether the iron of a tool or 
weapon is of meteoritic or voleanie origin, or has been reduced 
from iron ore, in which ease considerable knowledge of metallurgy 
would be involved on the part of those who made it. With bronze 
antiquities the nature and extent of the alloys combined with the 
copper may throw light not only on their chronological position but 
on the sources whence the copper, tin, and other metals of which 
they consist were originally derived. I am not aware of there being 
sufficient differences in the analyses of the native copper from differ- 
ent localities in the region in which we are assembled for Canadian 
archeologists to fix the sourees from which the metal was obtained 
which was used in the manufacture of the aneient tools and weapons 
of copper that are occasionally discovered in this part of the globe. 
Like chemistry, mineralogy and petrology may be ealled to the 
assistance of archeology in determining the nature and souree of the 
rocks of which ancient stone implements are made; and, thanks to 
researches of the followers of those sciences, the old view that all 
such implements formed of jade and found in Europe must of neces- 
sity have been fashioned from material imported from Asia can no 
longer be maintained. In one respect the archzeologist differs in 
opinion from the mineralogist—namely, as to the propriety of chip- 
ping off fragments from perfeet and highly finished specimens for 
the purpose of submitting them to microscopic examination. 

I have hitherto been speaking of the aid that other sciences can 
afford to archeology when dealing with questions that come almost, 
if not quite, within the fringe of history, and belong to times when 
the surface of our earth presented much the same configuration as 
regards the distribution of land and water and hill and valley as it 
does at present, and when in all probability the climate was much 
the same as it now is. When, however, we come to discuss that 
remote age in which we find the earliest traces that are at present 
known of man’s appearance upon earth the age of geology and 
paleontology beeomes absolutely imperative. The changes in the 
surface configuration and in the extent of the land, especially in a 
country like Britain, as well as the modifieations of the fauna and 
flora since those days, have been such that the archeologist pure 
and simple is incompetent to deal with them, and he must either 
himself undertake the study of these other sciences or call experts 
in them to his assistance. The evidence that man had already ap- 
peared upon the earth is afforded by stone implements wrought by 

VOL, Li1.—9 


98 POFULAR SCIENCE MONTHLY. 


his hands, and it falls strietly within the province of the archeologist 
to judge whether given specimens were so wrought or not; it rests 
with the geologist to determine their stratigraphical or chronological 
position, while the paleontologist ean pronounce upon the age and 
character of the associated fauna and flora. If left to himself the 
archeologist seems too prone to build up theories founded upon 
form alone, irrespective of geological conditions. The geologist, 
unaccustomed to archzologieal details, may readily fail to see the 
difference between the results of the operations of Nature and those 
of art, and may be liable to trace the effects of man’s handiwork in 
the chipping, bruising, and wearing which in all ages result from 
natural forees; but the united labors of the two, checked by those 
of the paleontologist, can not do otherwise than lead toward sound 
conclusions. 

It will perhaps be expected of me that I should on the present 
occasion bring under review the state of our present knowledge with 
regard to the antiquity of man; and probably no fitter place could 
be found for the discussion of sueh a topic than the adopted home 
of my venerated friend, the late Sir Daniel Wilson, who first intro- 
duced the word “ prehistoric’ into the English language. Some 
among us may be able to call to mind the excitement not only 
among men of seience but among the general public when, in 1859, 
the discoveries of M. Boucher de Perthes and Dr. Rigollot in the 
gravels of the valley of the Somme, at Abbeville and Amiens, were 
confirmed by the investigations of the late Sir Joseph Prestwich, 
myself, and others, and the co-existence of man with the extinct 
animals of the Quaternary fauna, such as the mammoth and woolly- 
haired rhinoceros, was first virtually established. It was at the 
same time pointed out that these relics belonged to a far earlier date 
than the ordinary stone weapons found upon the surface, which usu- 
ally showed signs of grinding or polishing, and that, in fact, there 
were two stone ages in Britain. ‘To these the terms “ neolithic ” 
and “ palzeolithic ” were subsequently applied by Sir John Lubbock. 
The excitement was not less when, at the mecting of this association 
at Aberdeen in the autumn of that year, Sir Charles Lyell, in the 
presence of the Prince Consort, called attention to the discoveries in 
the valley of the Somme, the site of which he had himself visited, 
and to the vast lapse of time indicated by the position of the imple- 
ments in drift deposits a hundred feet above the existing river. 
The conclusions forced upon those who examined the facts on the 
spot did not receive immediate acceptance by all who were interested 
in geology and archeology, and fieree were the controversies on the 
subjeet that were carried on both in the newspapers and before vari- 
ous learned societies. It is at the same time instructive and amus- 
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ing to look back on the discussions of those days. While one class 
of objectors accounted for the configuration of the flint implements 
from the gravels by some unknown chemical agency, by the violent 
and continued gyratory action of water, by fracture resulting from 
pressure, by rapid cooling when hot, or by rapid heating when cold, 
or even regarded them as aberrant forms of fossil fishes, there were 
others who, when compelled to acknowledge that the implements 
were the work of men’s hands, attempted to impugn and set aside the 
evidence as to the circumstances under which they had been discov- 
ered. In doing this they adopted the view that the worked flints 
had either been introduced into the containing beds at a compara- 
tively recent date, or if they actually formed constituent parts of 
the gravel then that this was a mere modern alluvium resulting from 
floods at no very remote period. In the course of a few years the 
main stream of scientific thought left this controversy behind, 
though a tendency to cut down the lapse of time necessary for all 
the changes that have taken place in the configuration of the surface 
of the earth and in the character of its occupants since the time of 
the paleeolithic gravels still survives in the inmost recesses of the 
hearts of not a few observers. 

In his address to this association at the Bath meeting of 1864 Sir 
Charles Lyell struck so true a note that I am tempted to reproduce 
the paragraph to which I refer: “ When speculations on the long 
series of events which occurred in the Glacial and Post-glacial periods 
are indulged in, the imagination is apt to take alarm at the immensity 
of the time required to interpret the monuments of these ages, all 
referable to the era of existing species. In order to abridge the 
number of centuries which would otherwise be indispensable, a dis- 
position is shown by many to magnify the rate of change in pre- 
historic times by investing the causes which have modified the 
animate and inanimate world with extraordinay and excessive en- 
ergy. It is related of a great Irish orator of our day that when he 
was about to contribute somewhat parsimoniously toward a public 
charity he was persuaded by a friend to make a more liberal dona- 
tion. In doing so he apologized for his first apparent want of 
generosity by saying that his early life had been a constant struggle 
with scanty means, and that ‘they who are born to affluence can not 
easily imagine how long a time it takes to get the chill of poverty 
out of one’s bones.’ In like manner we of the living gencration, 
when called upon to make grants of thousands of centuries in order 
to explain the events of what is called the modern period, shrink 
naturally at first from making what seems so lavish an expendi- 
ture of past time. Throughout our early education we have been 
accustomed to such strict economy in all that relates to the chronol- 
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ogy of the earth and its inhabitants in remote ages, so fettered have 
we been by old traditional beliefs, that even when our reason is con- 
vineed and we are persuaded that we ought to make more liberal 
grants of time to the geologist, we feel how hard it is to get the 
chill of poverty out of our bones.” Many, however, have at the 
present day got over this feeling, and of late years the general tend- 
ency of those engaged upon the question of the antiquity of the 
human race has been in the direction of seeking for evidence by 
which the existence of man upon the earth could be carried back 
to a date earlier than that of the Quaternary gravels. There is little 
doubt that such evidence will eventually be forthcoming, but, judg- 
ing from all probability, it is not in northern Europe that the cradle 
of the human race will eventually be discovered, but in some part of 
the world more favored by a tropical climate, where abundant means 
of subsistence could be procured, and where the necessity for warm 
clothing did not exist. Before entering into speculations on this 
subject, or attempting to lay down the limits within which we may 
safely accept reeent discoveries as firmly established, it will be well 
to glance at some of the eases in which implements are stated to 
have been found under circumstances which raise a presumption 
of the existing of man in Pre-glacial, Pliocene, or even Miocene 
times. 

Flint implements of ordinary paleolithie type have, for instance, 
been recorded as found in the eastern counties of England in beds 
beneath the chalky bowlder clay; but on careful examination the 
geological evidence has not to my mind proved satisfactory, nor has 
it, I believe, been generally aceepted. Moreover, the archzeological 
difficulty that man, at two such remote epochs as the Pre-glacial and 
the Post-glacial, even if the term “ glacial ” be limited to the chalky 
bowlder clay, should have manufactured implements so identical in 
character that they ean not be distinguished apart, seems to have 
been entirely ignored. Within the last few months we have had 
the report of worked flints having been discovered in the late Plio- 
cene forest bed of Norfolk, but in that instance the signs of hnman 
workmanship upon the flints are by no means apparent to all ob- 
servers. But such an antiquity as that of the forest bed is as noth- 
ing when compared with that which would be implied by the discov- 
eries of the work of men’s hands in the Pliocene and Miocene beds 
of England, France, Italy, and Portugal, which have been accepted 
by some geologists. There is one feature in these cases which has 
hardly received due attention, and that is the isolated charaeter of 
the reputed diseoveries. Had man, for instance, been present in 
Britain during the erag period, it would be strange indeed if the 
sole traces of his existence that he left were a perforated tooth of a 
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large shark, the sawn rib of a manatee, and a beaming full face 
carved on the shell of a peetuneulus! 

In an address to the Anthropological Seetion at the Leeds meet- 
ing of this association in 1890 I dealt somewhat fully with these 
supposed discoveries of the remains of human art in beds of Tertiary 
date; and I need not here go further into the question. Suftiee it 
to say that I see no reason why the verdict of “not proven,” at 
which I then arrived, should be reversed. In the ease of a more 
recent discovery in upper Burma in beds at first pronounced to be 
upper Miocene, but subsequently “ definitely ascertained to be Plio- 
eene,” some of the flints are of purely natural and not artificial 
origin, so that two questions arise: Tirst, were the fossil remains 
associated with the worked flints or with those of natural forms? 
and second, were they aetually found in the bed to which they have 
been assigned, or did they merely lie together on the surface? Even 
the Pithecanthropus erectus of Dr. Eugéne Dubois from Java meets 
with some ineredulous objectors from both the physiological and 
the geologieal sides. From the point of view of the latter the difi- 
eulty lies in determining the exaet age of what are apparently al- 
luvial beds in the bottom of a river valley. 

When we return to paleolithic man it is satisfactory to feel that 
we are treading on comparatively seeure ground, and that the dis- 
eoveries of the last forty years in Britain alone enable us to a great 
extent to reconstitute his history. We may not know the esaet 
geologieal period when first he settled in the British area, but we 
have good evidence that he oceupied it at a time when the eonfigura- 
tion of the surface was entirely different from what it is at present, 
when the river valleys had not been cut down to anything like their 
existing depth, when the fauna of the country was of a totally differ- 
ent character from that of the present day, when the extension of 
the southern part of the island seaward was in places such that the 
land was continuous with that of the continent, and when in all 
probability a far more rainy climate prevailed. We have proofs 
of the occupation of the country by man during the long lapse of 
time that was necessary for the excavation of the river valleys. We 
have found the old floors on which his habitations were fixed, we 
have been able to traee him at work on the manufacture of flint 
instruments, and by building up the one upon the other the flakes 
struck off by the primeval workman in those remote times we have 
been able to reconstruct the blocks of flint which served as his ma- 
terial. That the duration of the paleolithie period must have ex- 
tended over an almost incredible length of time is sufficiently proved 
by the faet that valleys, some miles in width and of a depth of from 
one hundred to one hundred and fifty feet, have been eroded since 
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the deposit of the earliest implement-bearing beds. ‘Nor is the ap- 
parent duration of this period diminished by the consideration that 
the floods which hollowed out the valleys were not in all probability 
of such frequent occurrence as to teach palzolithie man by experi- 
ence the danger of settling too near to the streams, for had he kept 
to the higher slopes of the valley there would have been but little 
chance of his implements having so constantly formed constituent 
parts of the gravels deposited by the floods. 

The examination of British cave deposits affords corroborative 
evidence of this extended duration of the paleolithic period. In 
Kxent’s Cavern at Torquay, for instance, we find in the lowest de- 
posit, the breecia below the red cave earth, implements of flint and 
chert corresponding in all respects with those of the high level and 
most ancient river gravels. In the cave earth these are scarcer, 
though implements oeeur which also have their analogues in the 
river deposits; but, what is more remarkable, harpoons of reindeer’s 
horn and needles of bone are present, identical in form and charac- 
ter with those of the caverns of the reindeer period in the south of 
Trance, and suggestive of some bond of union or identity of descent 
between the early troglodytes, whose habitations were geographically 
so widely separated the one from the other. 

In a cavern at Creswell Crags, on the confines of Derbyshire and 
Nottinghamshire, a bone has, moreover, been found engraved with 
a representation of parts of a horse in precisely the same style as the 
engraved bones of the French caves. It is uncertain whether any 
of the river-drift specimens belong to so late a date as these artistic 
eavern remains; but the greatly superior antiquity of even these 
to any neolithic relics is testified by the thick layer of stalagmite 
which had been deposited in Kent’s Cavern before its occupation 
by men of the neolithic and bronze periods. Toward the close of 
the period covered by the human ocenpation of the French caves 
there seems to have been a dwindling in the number of the larger 
animals constituting the Quaternary fauna, whereas their remains 
are present in abundanee in the lower and therefore more recent of 
the valley gravels. This cireumstance may afford an argument in 
favor of regarding the period represented by the later French caves 
as a continuation of that during which the old river gravels were 
deposited, and yet the great change in the fauna that has taken place 
since the latest of the cave deposits included in the palsolithie 
period is indicative of an immense lapse of time. How much 
greater must have been the time required for the more conspicuous 
change between the old Quaternary fauna of the river gravels and 
that characteristic of the neolithic period! As has been pointed out 
by Prof. Boyd Dawkins, only thirty-one out of the forty-eight well- 
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ascertained species living in the Post-glacial or river-drift period 
survived into prehistoric or neolithic times. We have not, indeed, 
any means at command for estimating the number of centuries 
which such an important change indicates; but when we remember 
that the date of the commencement of the neolithic or surface stone 
period is still shrouded in the mist of a dim antiquity, and that prior 
to that commencement the river-drift period had long come to an 
end; and when we further take into account the almost inconeeiv- 
able ages that even under the most favorable conditions the exeava- 
tion of wide and deep valleys by river action implies, the remoteness 
of the date at which the palseolithie period had its beginning almost 
transcends our powers of imagination. We find distinct traces of 
river action from one hundred to two hundred feet above the level of 
existing streams and rivers, and sometimes at a great distance from 
them; we observe old fresh-water deposits on the slopes of the val- 
leys several miles in width; we find that long and lofty escarpments 
of rock have receded unknown distances sinee their summits were 
first oceupied by paleeolithie man; we see that the whole side of a 
wide river valley has been carried away by an invasion of the sea, 
whieh attacked and removed a barrier of chalk cliffs from four hun- 
dred to six hundred feet in height; we find that what was formerly 
an inland river has been widened out into an arm of the sea, now the 
highway of our fleets, and that gravels which were originally de- 
posited in the bed of some aneient river now cap isolated and lofty 
hills. 

And yet, remote as the date of the first known occupation of 
Britain by man may be, it belongs to what, geologically speaking, 
must be regarded as a quite recent period, for we are now in a posi- 
tion to fix with some degree of accuracy its place on the geological 
scale. Thanks to investigations ably carried out at Hoxne, in 
Suffolk, and at Hitchin, in Hertfordshire, by Mr. Clement Reid, 
under the auspices of this association and of the Royal Society, we 
know that the implement-bearing beds at those places undoubtedly 
belong to a time subsequent to the deposit of the great chalky 
bowlder clay of the eastern counties of England. It is, of course, 
self-evident that this vast deposit, in whatever manner it may have 
been formed, could not for centuries after its deposition was com- 
plete have presented a surfaee inhabitable by man. Moreover, at a 
distance but little farther north beds exist which also, though at a 
somewhat later date, were apparently formed under glacial condi- 
tions. At Hoxne the interval between the deposit of the bowlder 
clay and of the implement-bearing beds is distinctly proved to have 
witnessed at least two noteworthy changes in climate. The beds 
immediately reposing on the clay are characterized by the presence 
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of alder in abundance, of hazel and yew, as well as by that of numer- 
ous flowering plants indicative of a temperate climate very different 
from that under which the bowlder clay itself was formed. Above 
these beds, characterized by temperate plants, comes a thick and 
more recent series of strata, in which leaves of the dwarf arctic 
willow and bireh abound, and which were in all probability de- 
posited under conditions like those of the cold regions of Siberia 
and North America. At a higher level and of more recent date 
than these—from which they are entirely distinet—are the beds 
containing paleeolithie implements, formed in all probability under 
conditions not essentially different from those of the present day. 
However this may be, we have now conclusive evidence that the 
paleeolithie implements are, in the eastern counties of England, of 
a date long posterior to that of the great chalky bowlder clay. 

Jt may be said, and said truly, that the implements at Hoxne 
ean not be shown to belong to the beginning rather than to some 
later stage of the palzeolithie period. The changes, however, that 
have taken place at Hoxne in the surface configuration of the eoun- 
try prove that the beds containing the implements can not belong 
to the close of that period. It must, moreover, be remembered that 
in what are probably the earliest of the palzeolithic deposits of the 
eastern counties, those at the highest level, near Brandon in Norfolk, 
where the gravels contain the largest proportion of pebbles derived 
from glacial beds, some of the implements themselves have been 
manufactured from materials not native to the spot, but brought 
from a distance, and derived in all probability either from the 
bowlder clay or from some of the beds associated with it. We must, 
however, take a wider view of the whole question, for it must not 
for a moment be supposed that there are the slightest grounds for 
believing that the civilization, such as it was, of the palzolithie 
period originated in the British Isles. We find in other countries 
implements so identical in form and character with British specimens 
that they might have been manufactured by the same hands. These 
oecur over large areas in France under similar conditions to those 
that prevail in England. The same forms have been discovered in 
the ancient river gravels of Italy, Spain, and Portugal. Some few 
have been recorded from the north of Africa, and analogous types 
occur in considerable numbers in the south of that continent. On 
the banks of the Nile, many hundreds of feet above its present level, 
implements of the European types have been discovered; while in 
Somaliland, in an ancient river valley at a great elevation above the 
sea, Mr. Seton-Karr has collected a large number of implements 
formed of flint and quartzite, which, judging from their form and 
character, might have been dug out of the drift deposits of the 
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Somme of the Seine, the Thames or the ancient Solent. In the valley 
of the Euphrates implements of the same kind have also been found, 
and again farther east in the lateritic deposits of southern India they 
have been obtained in considerable numbers. It is not a little re- 
markable, and is at the same time highly suggestive, that a form 
of implement almost peculiar to Madras reappears among imple- 
ments from the very ancient gravels of the Manzanares at Madrid. 
In the case of the African discoveries we have as yet no definite 
paleontological evidence by which to fix their antiquity, but im the 
Narbada Valley of western India palzeolithic implements of quartzite 
seem to be associated with a local fauna of Pleistocene age, compris- 
ing, like that of Europe, the elephant, hippopotamus, ox, and other 
mammals of species now extinct. <A correlation of the two faunas 
with a view of ascertaining their chronological relations is beset with 
many difficulties, but there seems reason for accepting this Indian 
Pleistocene fauna as in some degree more ancient than the Euro- 
pean. 

Is this not a ease in which the imagination may be fairly invoked 
in aid of science? May we not from these data attempt in some 
degree to build up and reconstruct the early history of the human 
family? There, in eastern Asia, in a tropical climate, with the 
means of subsistence readily at hand, may we not picture to our- 
selves our earliest ancestors gradually developing from a lowly 
origin, acquiring a taste for hunting, if not indeed being driven to 
protect themselves from the beasts around them, and evolving the 
more complicated forms of tools or weapons from the simpler flakes 
which had previously served them as knives? May we not imagine 
that when once the stage of civilization denoted by these palzeolithic 
implements had been reached the game for the hunter became 
scarcer, and that his life in consequence assumed a more nomad 
character? Then, and possibly not till then, may a series of migra- 
tions to “fresh woods and pastures new” not unnaturally have en- 
sued, and these following the usual course of “westward toward 
the setting sun” might eventually lead to a paleolithic population 
finding its way to the extreme borders of western Europe, where 
we find such numerous traces of its presence. How long a term of 
years may be involved in such a migration it is impossible to say, 
but that such a migration took place the phenomena seem to justify 
us in believing. It can hardly be supposed that the process that I 
have shadowed forth was reversed, and that man, having originated 
in northwestern Europe, in a cold climate where clothing was neces- 
sary and food searce, subsequently migrated eastward to India and 
southward to the Cape of Good Hope. As yet our records of discov- 
eries in India and eastern Asia are but scanty; but it is there that 


106 POPULAR SCIENCE MONTHLY, 


the traces of the cradle of the human race are, in my opinion, to 
be sought, and possibly future discoveries may place upon a more 
solid foundation the visionary structure that I have ventured to 
erect. 

It may be thought that my hypothesis does not do justice to what 
Sir Thomas Browne has so happily termed “that great antiquity, 
America.” I am, however, not here immediately concerned with 
the important neolithic remains of all kinds with which this great 
continent abounds. I am now confining myself to the question of 
paleeolithic man and his origin, and in considering it I am not un- 
mindful of the Trenton implements, though I must content myself 
by saying that the “ turtle-back ” form is essentially different from 
the majority of those on the wide dissemination of which I have 
been speculating, and, moreover, as many here present are aware, 
the circumstances of the finding of these American implements are 
still under careful discussion. Leaving them out of the question for 
the present, it may be thought worth while to carry our speculations 
rather further, and to consider the relations in time between the 
paleeolithic and the neolithic periods. We have seen that the stage 
in human civilization denoted by the use of the ordinary forms of 
paleolithic implements must have extended over a vast period of 
time if we have to allow for the migration of the primeval hunters 
from their original home, wherever it may have been in Asia or 
Africa, to the west of Europe, including Britain. We have seen 
that during this migration the forms of the weapons and tools made 
from siliceous stones had become, as it were, stereotyped, and, further, 
that during the subsequent extended period implied by the erosion 
of the valleys the modifications in the form of the implements and 
the changes in the fauna associated with the men who used them 
were but slight. At the close of the period during which the valleys 
were being eroded comes that represented by the latest oceupation 
of the eaves by paleolithie man, when both in Britain and in the 
south of France the reindeer was abundant; but among the stone 
weapons and implements of that long troglodytic phase of man’s 
history not a single example with the edge sharpened by grinding 
has as yet been found. All that ean safely be said is that the larger 
implements, as well as the larger mammals, had become scarcer, that 
greater power in chipping flint had been attained, that the arts of 
the engraver and the sculptor had considerably developed, and that 
the use of the bow had probably been discovered. Direetly we en- 
counter the relics of the neolithic period, often, in the ease of the 
caves lately mentioned, separated from the earlier remains by a 
thick layer of underlying stalagmite, we find flint hatehets polished 
at the edge and on the surface, cutting at the broad and not at the 
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narrow end, and other forms of implements associated with a fauna 
in all essential respects identical with that of the present day. 

Were the makers of these polished weapons the direct descend- 
ants of paleolithic ancestors whose occupation of the country was 
continuous from the days of the old river gravels? or had these 
long since died out, so that after western Europe had for ages re- 
mained uninhabited it was repeopled in neolithic times by the immi- 
gration of some new race of men? Was there, in fact, a “ great 
gulf fixed” between the two occupations? or was there in Europe 
a gradual transition from the one stage of culture to the other? It 
has been said that “ what song the sirens sang, or what name Achilles 
assumed when he hid himself among women, though puzzling ques- 
tions, are not beyond all conjecture”; and thongh the questions 
now proposed may come under the same category, and must await 
the discovery of many more essential facts before they receive defi- 
nite and satisfactory answers, we may, I think, throw some lght 
upon them if we venture to take a few steps upon the seductive if 
insecure paths of conjecture. So far as 1 know we have as yet no 
trustworthy evidence of any transition from the one age to the 
other, and the gulf between them remains practically unbridged. 
We can, indeed, hardly name the part of the world in which to seek 
for the cradle of neolithic civilization, thongh we know that traces 
of what appear to have been a stone-using people have been discov- 
ered in Egypt, and that what must be among the latest of the relics 
of their industry have been assigned to a date some thirty-five hun- 
dred to four thousand years before our era. The men of that time 
had attained to the highest degree of skill in working flint that has 
ever been reached. ‘Their beautifully made knives and spearheads 
seem indicative of a culminating point reached after long ages of 
experience; but whence these artists in flint came or who they were 
is at present absolutely unknown, and their handiworks afford no 
clew to help us in tracing their origin. Taking a wider survey, we 
may say that, generally speaking, not only the fauna but the surface 
configuration of the country were, in western Europe at all events, 
much the same at the commencement of the neolithic period as they 
are at the present day. We have, too, no geological indications to 
aid us in forming any chronological scale. 

The occupation of some of the caves in the south of France 
seems to have been carried on after the erosion of the neighboring 
river valleys had ceased, and so far as our knowledge goes these 
caves offer evidence of being the latest in time of those occupied by 
man during the paleolithic period. It seems barely possible that 
though in the north of Europe there are no distinct signs of such 
late occupation, yet that in the south man may have lived on, though 
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in diminished numbers; and that in some of the caves, such, for 
instance, as those in the neighborhood of Mentone, there may be 
traces of his existence during the transitional period that connects 
the paleolithic and neolithic ages. If this were really the case, we 
might expect to find some traces of a dissemination of neolithic cul- 
ture from a north Italian center, but I much doubt whether any 
such traces actually exist. If it had been in that part of the world 
that the transition took place, how are we to account for the abun- 
dance of polished stone hatchets found in central India? Did neo- 
lithic man return eastward by the same route as that by which in 
remote ages his paleolithic predecessor had migrated westward? 
Would it not be in defiance of all probability to answer such a ques- 
tion in the affirmative? We have, it must be confessed, nothing of 
a substantial character to guide us in these speculations; but, pend- 
ing the advent of evidence to the contrary, we may, I think, pro- 
visionally adopt the view that owing to failure of food, climatal 
changes, or other causes, the occupation of western Europe by palzo- 
lithic man absolutely ceased, and that it was not until after an in- 
terval of long duration that Europe was repeopled by a race of men 
immigrating from some other part of the globe where the human 
race had survived, and in course of ages had developed a higher 
stage of culture than that of paleeolithic man. 

I have been carried away by the liberty allowed for conjecture 
into the regions of pure imagination, and must now return to the 
realms of fact, and one fact on which I desire for a short time to 
insist is that of the existence at the present day, in close juxtaposi- 
tion with our own civilization, of races of men who—at all events 
but a few generations ago—lived under much the same conditions 
as did our own neolithic predecessors in Europe. The manners and 
customs of these primitive tribes and peoples are changing day by 
day, their languages are becoming obsolete, their myths and tradi- 
tions are dying out, their ancient processes of manufacture are fall- 
ing into oblivion, and their numbers are rapidly diminishing, so that 
it seems inevitable that ere long many of these interesting popula- 
tions will become absolutely extinet. The admirable Bureau of 
Ethnology instituted by our neighbors in the United States of 
America has done much toward preserving a knowledge of the vari- 
ous native races in this vast continent; and here in Canada the annual 
Archeological Reports presented to the Minister of Education are 
rendering good service in the same cause. Moreover, the committee 
of this association appointed to investigate the physical characters, 
langnages, and industrial and social conditions of the northwestern 
tribes of the Dominion of Canada is about to present its twelfth and 
final report, which, in conjunction with those already presented, 
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will do much toward preserving a knowledge of the habits and lan- 
guages of those tribes. It is sad to think that Mr. Horatio Hale, 
whose comprehensive grasp of the bearings of ethnological questions, 
and whose unremitting labors have so materially conduced to the 
success of the committee, should be no longer among us. Although 
this report is said to be final, it is to be hoped that the committee 
may be able to indicate lines upon which future work in the direc- 
tion of ethnological and archeological research may be profitably 
carried on in this part of her Majesty’s dominions. It is, however, 
lamentable to notice how little is being or has been officially done 
toward preserving a full record of the habits, beliefs, arts, myths, 
languages, and physical characteristics of the countless other tribes 
and nations more or less uncivilized which are comprised within the 
limits of the British Empire. At the meeting of this association 
held last year at Liverpool it was resolved by the general committee 
“that it is of urgent importance to impress upon the Government 
the necessity of establishing a Bureau of Ethnology for Greater 
Britain, which, by collecting information with regard to the native 
races within and on the borders of the empire, will prove of 
immense value to science and to the Government itself.” It has 
been suggested that such a bureau might with the greatest advantage 
and with the least outlay and permanent expense be connected 
either with the British Museum or with the Imperial Institute, and 
the project has already been submitted for the consideration of the 
trustees of the former establishment. The existence of an almost 
unrivaled ethnological collection in the musenm, and the presence 
there of officers already well versed in ethnological research, seem 
to afford an argument in favor of the proposed bureau being con- 
nected with it. On the other hand, the Imperial Institute was 
founded with an especial view to its being a center around which 
every interest connected with the dependencies of the empire might 
gather for information and support. The establishment within the 
last twelve months of a scientific department within the institute, 
with well-appointed laboratories and a highly trained staff, shows 
how ready are those concerned in its management to undertake any 
duties that may conduce to the welfare of the outlying parts of the 
British Empire—a fact of which I believe that Canada is fully 
aware. ‘The institute is therefore likely to develop, so far as its 
scientific department is concerned, into a bureau of advice in all 
matters scientific and technical, and certainly a Bureau of Ethnology 
such as that suggested would not be out of place within its walls. 
Wherever such an institution is to be established, the question of 
its existence must of necessity rest with her Majesty’s Government 
and Treasury, inasmuch as without funds, however moderate, the 
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undertaking can not be carried on. I trust that in considering the 
question it will always be borne in mind that in the relations be- 
tween civilized and uncivilized nations and races it is of the first 
importance that the prejudices, and especially the religious or semi- 
religious and caste prejudices of the latter should be thoroughly well 
known to the former. If but a single “little war” could be avoided 
in consequence of the knowledge acquired and stored up by the 
Bureau of Ethnology preventing such a misunderstanding as might 
culminate in warfare, the cost of such an institution would quickly be 
saved. 

I fear that it will be thought that I have dwelt too long on 
primeval man and his modern representatives, and that I should 
have taken this opportunity to discuss some more general subject, 
such as the advances made in the various departments of science 
since last this association met in Canada. Such a subject would 
no doubt have afforded an infinity of interesting topics on which 
to dilate. Spectrum analysis, the origin and nature of celestial 
bodies, photography, the connection between heat, light, and elec- 
tricity, the practical applications of the latter, terrestrial magnetism, 
the liquefaction and solidification of gases, the behavior of elements 
and compounds under the influence of extreme cold, the nature and 
uses of the Réntgen rays, the advances in bacteriology and in 
prophylactic medicine, might all have been passed under review, 
and to many of my audience would have seemed to possess greater 
claims to attention than the subject that I have chosen. It must, 
however, be borne in mind that most, if not indeed all, of these 
topics will be diseussed by more competent authorities in the various 
sections of the association by means of the presidential addresses or 
otherwise. Nor must it be forgotten that I oceupy this position as 
a representative of archeeology, and am therefore justified in bring- 
ing before you a subject in which every member of every race of 
mankind ought to be interested—the antiquity of the human family 
and the scenes of its infancy. 

Others will direct our thoughts in other directions, but the 
further we proceed the more clearly shall we realize the connection 
and interdependence of all departments of science. Year after 
year, as mectings of this association take place, we may also foresee 
that “many shall run to and fro and knowledge shall be increased.” 
Year after year advances will be made in science and in reading 
that Book of Nature that lies ever open before our eyes; successive 
stones will be brought for building up that temple of knowledge 
of which our fathers and we have labored to lay the foundations. 
May we not well exclaim with old Robert Recorde: “Oh woorthy 
temple of Goddes magnificence: Oh throne of glorye and seate of 
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the lorde: thy substance most pure what tonge can describe? thy 
signes are so wonderous, surmountinge mannes witte, the effects 
of thy motions so diuers in kinde: so harde for to searche, and 
worse for to fynde—Thy woorkes are all wonderous, thy cunning 
unknowen: yet seedes of all knowledge in that booke are sowen— 
And yet in that boke who rightly can reade, to all secrete knowledge 
it will him straighte leade.” * 
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By WINIFRED BUCK. 


O far as the present writer knows, Mr. Jacob A. Riis was the 

first person to say that it was a boy’s energy and love of or- 
ganization—not his badness—that made him join a street gang; Mr. 
Riis also added that energy and love of organization are just the 
characteristics to make the best members of a “ boys’ club.” 

Mr. Riis and Mrs. Van Rensselacr (the President of the Public 
Education Association) have suceceded through their energy and 
perseverance in gaining permission of the Board of Edueation to 
open in the evenings certain rooms in one of the Tenth Ward school- 
houses. In these rooms, as soon as possible, clubs are to be opened 
for both boys and girls. To describe the restrictions and regulations 
concerning the organizing of these clubs would be out of place here, 
but it is hoped that in a few years every schoolhouse in New York 
will open certain rooms for the purpose, as the demand among boys 
and girls for such organizations is very great. 

The first club which will be opened (called “ club” in distine- 
tion from many organizations which are really more in the nature of 
“classes,” having definite instruction as a regular part of their pro- 
gramme) is to be “Junior Good Government Club No. 2.” This 
kind of club has no connection whatever with the more famous 
organizations of nearly tlie same name, but the title so well describes 
its chief purpose that it was thought best to adopt it. Junior Good 
Government Club No. 1 has been in existence for about four years 
in the University Settlement in Delancey Street. As it is the only 
one we know of which consciously follows certain principles, a 
description of it may be of interest to those who perhaps think of 
starting some such club themselves, or who might care to know what 
the frst schoolhouse club is to be. 

The club in question is composed of thirty-five boys, whose ages 
range from twelve to fifteen years. A greater number than thirty- 


* Preface to Robert Recorde’s Castle of Knowledge, 1556. 
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five could scarcely have full justice done them either during the first 
hour, when a large room and a small gymnasium are all they have to 
play a wonderful variety of games in, or during the last hour, when 
the allotted time would be insufficient for each boy to have his part 
in the discussion of the many subjects that come before the club for 
consideration. 

Each of the two hours of the club’s session has its special signifi- 
eance. During the first the boys and the large room with its many 
opportunities (and limitations also) represent the conditions of a 
primitive society, for the only law which seems necessary to make 
every one happy is a simple one, and is applied in this hour in its 
simplest way. This law is “ perfect freedom for all, bounded only 
by the freedom of others.” No one thing could teach the princi- 
ples of this great law better than games, for not only must it be 
obeyed within each game, but it must be constantly observed in the 
relations of one to another, when, in a very limited space, many 
different kinds are being played at the same time. 

Visitors have often seen some of the boys in “ No. 1” playing 
modified baseball in the main part of the room, and others practicing 
trapeze and dumb-bell exercises in the gymnasium, while in odd 
corners and other available spots of both rooms boxing and wrestling 
matches were taking place at the same time that the more quiet 
boys were playing at tables the games that better suited their natures. 
All the boys realize so well that each one of them must make some 
concession for the good of all and for the safety of property, that 
these games are played with the utmost good nature, apparently 
great pleasure, and safety not only for the members but for the 
pictures and gas shades which decorate the walls. 

During this first hour a great deal of noise is allowed; but it is 
only in harmony with the law of freedom that, should it become 
annoying, it must cease. During the usual amusements of this first 
hour, however, no one can fail to notice how noise adds to the spirit 
of gayety, and how it increases physical activity. Indeed, has a 
silent game of tag or baseball ever been heard of? 

In this hour the director interferes as little as possible, although 
she is obliged, three or four times, to suggest some adaptation by 
which a greater number of boys can enjoy themselves. She can 
not remember a time, however, in which it has been necessary for 
her to more than suggest the change. Such a thing as dismissing 
any of the boys, or threatening to dismiss them if they will not ac- 
cept the suggestion, is unheard of. In the experience of this writer 
all normal children prefer right to wrong. If one believes this, 
one must see at once that it is only fair to give them the chance 
voluntarily to do right first. The question, “Is this just, is this 
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fair?” (if it is in relation to a situation simple enongh for a child 
to see all the bearings of) will be enough to make him choose in- 
stantly the right course. ‘That is just what the first hour of freedom 
aims at giving—opportunities for seeing one another in clear and 
simple relations. It affords an excellent preparation, too, for the 
second hour when, to carry out the original idea, it might be said 
that a higher state of civilization is attained, and consequently it 
becomes necessary to build upon the simple fundamental law an 
apparently complicated system if justice and freedom are to be 
assured each member. It is soon found that the club (or society, 
to carry out the larger view of club life) should consist of members 
who not only are ready to comply with a general law, but who as indi- 
viduals also possess certain characteristics. The wish to discuss these 
characteristics makes the first raison d’étre of the business meeting. 
A few of the simpler rules of parliamentary law (which, by the way, 
typifies in itself almost perfectly the law of freedom and justice in 
complicated relations) are learned from Cushing’s Manual. Officers 
are clected, and then the momentons question arises for discussion, 
“ Do we want as members of our club boys who gamble, steal, smoke, 
or swear?”’ We ean not wonder much that these are popular sports on 
the East Side. An overcrowded tenement house is not an inspiring or 
healthy place to play in. Baseball is forbidden, and running games 
are almost impossible in the streets. Roller skating and bieyeling can 
not be said to have many devotees for obvious reasons. Thus boys 
of naturally fine characters are driven to stealing and gambling as 
the only fields in which to exercise their imaginations, and in which 
to find excitement and diversion. Of the reasons for these “ sports ” 
being wrong, a surprising number have never thought. However, 
in speaking in public before one’s peers, it is possible from the mo- 
ment the first word is uttered to feel ideas springing into life which 
one was never conscious of having had before, and to hear one’s self 
arguing eloquently for some cause in which one had little interest 
two minutes before. The first attempt at self-expression calls to- 
gether the hitherto scattered fregments of thoughts and impressions, 
and forms them into deep-rooted convictions. This happens all the 
time in the business meeting, when the necessity for making their 
own laws sets all the boys to thinking, and most of them to talking 
also. It is a bad boy indeed who will do very often what he has 
convinced himself is wrong. 

After days of excited talk nearly every one im the elub is ready 
to admit that it is wrong to steal and gamble, foolish to smoke, and 
vulgar to swear, and ready to make a law to the effect that these 
practices are forbidden to the members. The question of punish- 
ment for possible backsliders naturally comes next. The first ideas 
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on this subject are very crude. Punishment—very severe and the 
same for every folly and crime—satisfies them for a while, but the 
time surely comes when some one suggests the possibility of miti- 
gating circumstances, and finally, after hours of discussion, punish- 
ment is graded. Then some one has the thought that, after all, pun- 
ishment is not the word to be used, or, indeed, the idea to be carried 
out in a club, and that the various penalties paid for breaking laws 
(suspension or expulsion usually) should merely be regarded as a 
means of self-defense by the club, and as the natural consequence 
of crime by the offender. Little by little, from a crude and brutal 
or sentimentally weak set of laws, grows a constitution not only 
written in the correct form, but containing much truth and justice. 
But in starting a new elub it is better for the director not to give the 
club a perfect constitution, for it is only the years of discussion and 
experience out of which that perfect constitution is evolved, that 
helps the boys. All the good that comes from club life must come 
slowly and gradually—so gradnally that all the minutest details 
of the machine of government are known and understood by the 
boys, and acknowledged by them, one by one, to be necessary. Fig- 
uratively speaking, and perhaps stretching the idea a little to make 
the meaning clear, they have broadly in the two hours of the club’s 
session, and in detail in the three years of elub hfe and growth, lived 
through all the stages of man’s development, from his simplest at- 
tempts at law-making thousands of years ago to the complex machin- 
ery by which we are governed to-day. By understanding the neces- 
sity for every law as it is made, the boys become willing law-keepers; 
they become intelligent ones also, for they see that constant watch- 
fulness and thoughtfulness are necessary to keep those laws up to 
the ever-growing and changing requirements of humanity. 

Although the ultimate authority is, of course, vested in the 
director, in the Junior Good Government Clubs the boys are encour- 
aged to stand on their own feet, so to speak, and to make decisions 
on all questions themselves, as it is believed that in this way their 
characters will be strengthened and their reasoning powers devel- 
oped. The director of “ No. 1” goes so far as to tell her boys that 
she does not claim infallibility; that if they see any untruth in 
what she tells them, or any flaw in her logic, it will not signify dis- 
respect or impertinence to argue against her, just as they would if 
they disagreed with an ordinary member. Indeed, more than onee 
has the direetor humbly given in to the superior judgment of one 
of the boys. IJlowever, it is sometimes more convenient if the boys 
have not the habit of making points of order agaist her. 

The importance of letting the boys see the natural consequences 
of wrong-doing is inestimable, and it is because of this that the de- 
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bates on the innumerable subjects in connection with club govern- 
ment are far more useful in moral development than debates on 
outside subjects—political or literary. After a decision in a debate 
on club affairs, the boys will see “ how it works ” in a week or two; 
they will also know the exact circumstances that led to the necessity 
for a decision. 

It is also because of the value of seeing the natural consequences 
that it is better for a club of this kind to be governed by the laws 
which all have taken part in making, rather than by the director, 
who is apt to get mixed as to what are natural consequences and what 
are her own nerves. 

It is a curious fact that the untrained boy, like the untrained 
man, when given the chance of self-government, falls at once into 
the way of devising the most ingenious and complicated bad gov- 
ernment possible. Junior Good Government Club No. 1, and all 
the other clubs this writer knows, have lived through thei Tam- 
many Hall periods. When a year comes in which the majority of 
members have had two or three years’ training in the club, charges 
of bribery and corruption are few, but when the older members 
move out, and their places are filled from below by more youthful 
“politicians,” then the Tammany-Platt situation is inevitable sooner 
or later. 

It is often asked if clubs of this kind are distinctly reformatory. 
The writer of this article once visited a criminal lunatic asylum, 
and after making a tour of the wards and having noticed the striking 
malformation of the heads and bodies of the patients, she asked one 
of the doctors if he knew how many of them owed their condition 
to lack of nourishment before and after birth. “ Roughly speaking, 
fifty per cent,” he answered. If lack of nourishment can cause 
criminal insanity, it can cause simple criminal tendencies, and un- 
fortunately insufficient and improper nourishment is the common 
condition among even those people whom we are wont to con- 
sider not “desperately poor.” To answer the question asked at 
the beginning of this paragraph, it is very doubtful if abnormal 
eriminal children would be greatly benefited by Junior Good Gov- 
ernment Clubs. Reformatory these clubs ecrtainly are for those 
who have become criminal through environment only; but re- 
form is not the chief object to be attained. Growth in character 
and reasoning power comes to a child after a few years in such a 
elub, and many latent gifts are developed in his nature through the 
freedom to use all of himself. Such clubs are just as important for 
the children of rich and intelligent parents as for those of the poor 
and ignorant. Whether the former, with their many opportunities 
for enjoyment, would find clubs amusing is another question. 


116 POPULAR SCIENCE MONTHLY. 


Although we said that the reform of criminals was not the chief 
objects of these clubs, nevertheless it is accomplished very fre- 
quently, and, what is even better, a higher and higher sense of honor 
and morality is developed in each boy every year of his club life. 
In most cases to have the intelligence to know what is right is to do 
right, and with growing perception, awakened by continually think- 
ing, questioning, and reasoning, the most harmless act of one year 
appears to the boys a downright wrong-doing the next. 

The success of the clubs in the public schools will depend very 
much on the help given by well-educated and sympathetic people 
of eithersex. If three or four Junior Good Government Clubs could 
be established in the course of time in every school in New York, 
there would be less work for our political reformers to do twenty 
years hence. From the experience of several years it is safe to 
prophesy that boys who learn to run honestly and successfully their 
Junior Good Government Clubs are never going to try, in after 
years, to run dishoneslly (but too successfully, in one sense). their 
city. 


PKETCH Ob CARL VOGL: 


ARL CHRISTOPH VOGT, the eldest of a family of nine 
children, was born in Giessen, Hesse, July 5, 1817, the son of 
Dr. Wilhelm Vogt, professor of elinies in the university of that 
place, and Louise Follenius. Professor Vogt, the father, lived hon- 
ored and beloved by the people of Giessen, but frowned upon in 
official circles on account of his independent democratic spint. Of 
the family of Madame Vogt, the father was a judge highly esteemed 
for his probity and erudition, but mistrusted by the Government, 
while her three brothers went far to confirm that mistrust by being, 
besides jurists, soldiers, and poets, republicans who in time had to 
be expelled from the country. One of these brothers, Karl Theodor 
Christian Follenius, implicated in the assassination of Kotzebue, be- 
came known in this country as Prof. Charles Follen, of Ilarvard 
University, author of German text-books, poet, Unitarian minister, 
and one of the victims of the burning of the steamer Lexington on 
Long Island Sound in 1840. 

Carl Vogt’s boyhood exhibited no special features, but was 
much like that of other boys. He was fond of going with his 
younger brother Emil on pedestrian tours. Being rather fat, he was 
a little awkward in gymnasties, but attained great skill in sword com- 
bats, in which he usually came off victor. 

The days of listless study and fencing came to an end, and Vogt 


SKETCH OF CARL VOGT. 117 


entered the laboratory of Licbig as a medical student. ‘The system 
pursued there was a novel one in those days. The pupil was given 
a task to perform, and was left to himself to work out lis own way 
and solve the problem as best he might. The next morning the 
students were called upon to deseribe what they had done and what 
they had discovered. A company of bright young men, who after- 
ward became famous in science, was then collected around Liebig’s 
tables, and Vogt formed strong friendships with some of them. 
During this period of study with Licbig the elder Vogt accepted a 
professorship in Bern, Switzerland, and removed thither. 

Carl Vogt had completed his first memoir, on the Water of the 
Amnios at Different Periods of Feetal Life (published in 1837), and 
was still thinking of no other eareer than that of chemistry, when 
he gave shelter to a law student who had been implicated in a plot 
against the Government, and kept him in his room till the search 
for him became dangerous. The student was sent away in one direc- 
tion and Vogt sought refuge with his unele Bose, forester to the 
Grand Duke at Jugenheim. The Grand Duke himself was enjoy- 
ing a holiday on the estate with a prince of Prussia. Vogt borrowed 
a forester’s uniform and engaged in the chase along with their High- 
nesses’ huntsmen, while the police were searching for him everywhere 
except within the private domain of the sovereign. The princes 
returned to their courts, and Vogt, skillfully eluding the guards of 
the Rhine, escaped to Strasburg and thence to Bern. 

Vogt interested himself in Strasburg in visiting the hospitals, 
where he found many political refugees, and in studying at the 
libraries and museums zodlogy and fossil forins till his father called 
him to Bern to assist him. With his natural taste for surgery 
went a sensitive nature which could not bear to witness the pain 
attendant upon operations in those days before anzsthetie and other 
humane appliances were introduced. He took up other branches 
and became a pupil of Prof. G. Valentin, author of the present 
physiological theory of the nerves and organs of the senses. He 
received his degree with honor at twenty-one years of age, and locked 
his diploma in a trunk which was deposited in the garret. He was 
proud, however, when his two completed memoirs on the Nerves of 
Reptiles won the praises of Karl Ernst von Bauer and of Hum- 
boldt. They were based upon a collection of American reptiles 
which Humboldt had left at Valentin’s institute. 

Louis Agassiz, a frequent visitor at Wilhelm Vogt’s, wanted 
Carl in 1838 to assist him at Neufchatel, but was introduced to 
Edouard Desor, then secking employment, and took him. Carl fol- 
lowed a few months afterward. Agassiz, interested in the study of 
fresh-water fishes and living and fossil echinoderms, lad fitted up 
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a lodge on the shore of the lake, where Desor and Vogt were in- 
stalled to carry on the investigations. Vogt composed here the 
anatomical part of Desor’s work on Fossil Rashes the Fishes of the 
Old Red Sandstone, and the German edition of Shades of Glaciers. 

The controversy concerning glacial action was at its height. A 
theory had been proposed of an immense glacier having once oceu- 
pied the Rhone Valley above Martigny, but Agassiz was still doubt- 
ful about it. He, with Desor, had visited the principal glacial 
fields of the Alps, and conceived a plan for studying a glacicr con- 
tinuously. In 1839 a party of about a dozen students, of whom 
Agassiz, Desor, Vogt, and Pourtales are best known to Americans, 
with guides and porters, established themselves by the lower glacier 
of the Aar, where they could watch its inner life. A suitable camp- 
ing place was found by the side of an immense bowlder, and a lodge 
was instituted and given the name of the Hotel des Neuchatelois. 
The hétel was much visited during the four years the students oceu- 
pied it by guests, many of whom became illustrious in seience. 
Voet’s first book, Im Gebirg und auf den Gletschern, embodying his 
experiences there, was published in 1842. 

The new glacial theory was still bitterly opposed, and by no one 
with more vigor than Leopold von Buch. It fell to Vogt to defend 
it before lie. German scientific meeting at Erlangen in 1840, and 
then at Mayence, both times in von Bac’ s presence. His exposi- 
tions were interrupted by frequent objections from von Buch, who 
replied with all his foree. Vogt, paying no attention to invectives 
and sarcasms of his antagonist, simply exposed the insufliciency of 
his arguments, and concluded with a protest against the road to free 
inquiry being barred by the mischievous principle of authority im 
science. He won the day. Shortly after this Vogt and Agassiz 
differed on a question concerning the award of credit for discoveries 
and publications and separated. 

Vogt spent three years in Paris, working busily and producing 
many zodlogical and biological memoirs; published his Text-book 
of Geology and Petrifactions, and figured prominently m the forma- 
tion of the Society of German Physicians, which has become a very 
important body. In the text-book he expressed doubts concerning 
the theory of a fluid nucleus within the earth, which everybody held 
then. Vogt’s fame reached the general public through his Physio- 
logische Briefe, a book which brought the science within the com- 
prehension of the ordinary reader, while it was still welcome to the 
professional man. It treated the subject of generation with a 
plainness that had not been ventured upon in any other popular 
wor ky and it attacked the doctrine of the survival of the soul, affirm- 


ing, in effect, that all the properties designated as mental activity 
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are simply functions of the cerebral substance. It was condemned 
by the ecclesiastics and was the subject of controversies in the 
German universities. On one of his journeys his attention was 
drawn, by witnessing the operation of the fishermen, to the Bay 
of Villafranca as a suitable station for zodlogical research. He 
fixed a laboratory there and set down to work. In a short time he 
was invited by Liebig to return to Giessen as professor of geology. 
The officials at Darmstadt, recollecting his revolutionary proclivi- 
ties, opposed and delayed his confirmation, bringing all manner of 
objections against him, and among them that he had opposed von 
Buch and ridiculed his theories. Von Buch, however, attested to 
his fitness for the position; Humboldt recommended him, and he 
was appointed in December, 1846, and took his posttion in April, 
1847. He delivered and published his inaugural address, On the 
Present Condition of the Descriptive Sciences; translated Desor’s 
Geological Excursions; published his Ocean and Mediterranean; 
and had just completed the arrangement of his Zodlogical Labora- 
tory when the revolutions of 1848 broke out. He was chosen to 
represent Giessen at the Congress of Deputies, or Vor Parlament, 
which met at Frankfort, March 31st, and again at the German Par- 
hament. of May 18th. He wrote vigorous articles for the liberal 
journals; and when the Parliament was driven to Stuttgart in May, 
1849, he was named one of the five regents of the empire, to whom 
discretionary powers were given. When Stuttgart was placed under 
siege he retired to Bern, where, as a member of the Committee of 
Assistance, he succored political refugees of all countries. When 
the throng of refugees had thinned out, Professor Vogt made another 
sojourn at Villafranea and published studies of the siphonophores 
and tunicates or salpse, issued two or three political satires under 
scientific disguises, translated the Vestiges of Creation, and published 
the Zoologische Briefe, a book which became a necessity to students. 
In March, 1852, M. A. Tourte, Superimtendent of Public In- 
struction in Geneva, offered Professor Vogt the chair of botany in 
the academy there. The offer was declined, botany not being a 
specialty of Vogt’s, and he was offered geology and paleontolog 
with embryology. He made himself felt in the life and fortunes of 
the city, and rendered valuable service to Geneva and Switzerland. 
IIe was consulted as a geological expert in the building of the rail- 
roads of the country; was interested in the first conception of the 
St. Gothard Tunnel, which was pierced years afterward under the 
direction of another Genevan; he assisted in the foundation of the 
National Institute of Science, Letters, Fine Arts, and Agriculture, 
and was its president for a quarter of a century; he sat at different 
times, twenty-one years in all, in the Grand Council of the Canton 
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of Geneva, the Council of Swiss States, and the National Council; 
and he exerted a strong personal influence in political affairs. 

Professor Vogt labored earnestly to promote the establishment 
of marine zodlogical laboratories, as well as of smaller stations, and 
sought to enlist the co-operation in the scheme of friends in high 
places in different countries. - His efforts in behalf of this cause con- 
tinued through forty years, his first letter on the subject having 
been written in 1855, and his last in 1894. 

The theory suggested in Darwin’s Origin of Species fell in well 
with Professor Vogt’s views, as they may be found expressed in 
citations from his writings as far back as the Embryology of the 
Salmons, in 1842. Yet, as M. Quatrefages has shown in his H’mules 
de Darwin, he did not agree with that author in all points. Diver- 
gences between the two are shown in Vogt’s study of the Archwop- 
teryx and in articles published in French and German reviews and 
issued afterward in separate forin. 

In May, 1861, Professor Vogt went, on the invitation of Dr. 
Berna, of Frankfort, upon a voyage to the northern seas in the brig 
Joachim Heinrich. Besides these two, Gressley, the erratic geolo- 
gist, Hasselhorst, the painter, and Alexander Herzen, the younger, 
were of the party. Having visited the North Cape, they proceeded 
to Jan Mayen, an island whose ice-bound coasts had baffled many a 
sailor and explorers of high rank, and which was still nearly un- 
known. They effected a landing and examined the whole rock. 
They then went to Iceland, where the capital was decorated in their 
honor, and started for home on the 15th of September. Professor 
Vogt’s book descriptive of this voyage was published in October, 
1862. 

The special characteristic of the Vorlesungen tiber den Menschen 
—Lectures on Man—1862~63, which was translated into sev- 
eral languages, was its presentation for the first time in the con- 
crete, and compactly, of the fundamental data of anthropology and 
its insistence upon the anatomical relations of nan with the lower 
animals. It played a prominent part in the controversies of the 
next ten years over materialism. <A less serious work was the trans- 
lation of Brillat Savarin’s Physiology of Taste, in recognition of 
which the translator was made honorary president of the Society of 
Cooks of Munich. The discoveries of the flint implements, the 
relics of man in caves, and the lake dwellings were the subject of 
several memoirs by Professor Vogt, and he projected a complete 
work upon them, but was never able to prepare it. His last paper 
on the snbject was one respecting the bones of the Pithecanthropus 
erectus, which was published in a Frankfort journal two months pre- 
vious to his death, 
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In 1864—66 Professor Vogt published a colleetion of lectures on 
injurious and useful animals, embodying one of the earliest pleas for 
the birds, and for which he received a silver medal and a testimonial 
letter from the Paris Society for the Protection of Animals; and a 
memoir on those euriously deformed human beings (of which the 
“ Aztec children ” of the showmen were specimens) called “ micro- 
cephales ” or man-monkeys. He regarded the defects in structure 
of these creatures as phenomena of atavism, or reversion to the struc- 
ture of simian ancestors—man in body, monkey in mind. The pub- 
lication was the occasion of bitter controversies. 

This added to his fame, and when, in 1867, he started on a lec- 
ture tour in Germany, Austria, and Belgium, he met large audi- 
ences. ‘The purpose of his lectures was to make a popular presenta- 
tion of the Darwinian principles and to vindicate freedom of inquiry. 
The theory of the man-monkey was formally and earnestly discussed, 
at the Prehistoric Congress held at Copenhagen in 1869, between 
Professors Vogt and Quatrefages. Vogt, with Virchow, Fraas, 
Ecker, and others, at this time took the first steps toward the forma- 
tion of the German Anthropological Society; and the first volume 
of the Archiv fiir Anthropologie contained an article by Vogt on the 
Primitive Times of the Human Race. 

During the Franco-German War of 1870 Vogt’s sympathies were 
with France, and he opposed the German annexation of <Alsace- 
Lorraine. ‘This caused a temporary estrangement between him and 
his German friends. The unpleasant feeling gradually passed away, 
and when, in 1871, the Congress of Prehistoric Archeology and 
Anthropology met at Bologna in connection with the celebration of 
the eight hundredth anniversary of the university, he was relied 
upon to temper the hostility between the French and German pro- 
tessors, who had carried their political animositics into their science. 

One of the most curious incidents of Professor Vogt’s life, con- 
sidering what a freethinker he was, was his defense of the Roman 
Catholic schools in Geneva against a bill depriving them of privileges 
which were still left to the Protestants and Jews. The bishop asked 
his influence in the matter, saying in his letter that notwithstanding 
their differences on all common questions, he recognized Vogt as 
the impartial champion of the liberties of all. This act caused a 
separation of Vogt from the majority of lis party on the question 
and aroused some animosity, culminating in an unsuccessful effort 
to disturb his position in the academy. Shortly afterward a faculty 
of medicine was created, and the academy was raised to the rank of 
a university. Professor Vogt was active in the efforts that were 
used toward making the institution worthy of its name and providing 
it with a suitable building. ITis lectures to his classes are described 
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as having been carefully prepared, with every detail of substance 
and illustration faithfully looked after, and as excelling in the 
quality of making arduous questions understandable to all. He 
translated into French Gegenbaur’s Manual of Comparative Anat- 
omy, published his Atlas of Zodlogy, and, studying life at the seaside 
in his vacations, wrote those charming articles, making his name 
familiar to readers of all classes, which appeared from time to time 
in various German popular periodicals. He was commissioned by 
the Genevan Government to investigate the phylloxera and report 
upon it. Ife defended viviseetion and charged its opponents with 
committing the erueltics they denouneed. Did they not patronize 
the stock raiscrs who mutilated their animals to make them fatter 
and more pleasant to the taste; and feast on fish which had been 
tortured in catching; and ride behind mutilated horses? 

Professor Vogt’s memoir on the Arehopteryx is one of the most 
important documents in the diseussion which defined that fossil as 
marking a notable stage in the transition from the avian to the rep- 
tilian form. When, in 1880, Dr. Hahn speculated on the presence 
of organic growths in meteorites, Professor Vogt exposed the fallacies 
of his conclusions; and in a second memoir he and Dennis Monier, pro- 
fessor of chemistry, showed with proofs froin their own experiments 
that all the essential features of Hahn’s meteoric fossils could be arti- 
ficially produced with inorganie substances. He protested against 
the extension and predominance of militarism; contended against 
overloading youth with school duties; advocated a rational system 
of school hygiene; and opposed the study of Greek and Latin. 

Voet’s Mammals, published at Munich near the beginning of 
1884, with numerous plates and illustrations, was written in a pleas- 
ant style, and made most prominent the habits and the geographical 
distribution of aninals. 

The Treatise on Practical Comparative Anatomy was published 
after eight years of preparation, with the names of Carl Vogt and 
Emil Yung as joint authors, and acknowledgments to Dr. Jacquet. 

As infirmity began to grow upon him, Professor Vogt tried the 
injections of Brown-Séquard’s elixir, from which he enjoyed a tem- 
porary invigoration, and deseribed the experiment in the I’rank- 
furter Zeitung. 

The last work he contemplated was a Treatise on the Fishes of 
Central Europe, which, with the assistance of M. Grote, of Barmen, 
was to be magnificently illustrated. Ie did not live to finish it. 

On May 4, 1895, after Professor Vogt had suffered long from 
insomnia, his doctor gave him an injection of morphine. He at 
once fell asleep, but never woke, and at five o’clock the next after- 
noon his heart ceased to beat. 
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Editorv’s Zable. 


ARE THE AMERICAN PEOPLE 
CIVILIZED? 

O most persons such a question 

will seem very absurd. Of 
course, the American people are ciy- 
ilized. They are probably the most 
civilized on the face of the earth, not 
in a material sense merely but in an 
immaterial sense. Where is there 
more anxious discussion of ways and 
means to elevate the condition of 
the poor both morally and physic- 
ally, and to alleviate the sufferings 
of the unfortunate? Where is there 
so much money given to promote 
the work of charity and education ? 
But the sympathies of the American 
people are not confined to their own 
borders. When there is a great ca- 
lamity abroad, like an Irish or Rus- 
sian famine, or an Indian plague, no 
purse is opened more quickly or 
widely than theirs; and as to work 
in the missionary field, have they 
not contributed countless sums to 
carry it on ? 

But these statements betray an in- 
exact knowledge of the essence of 
civilization. They show how the 
mind is taken with the ostentatious 
and dazzling, which may possess a 
meaning quite different from that 
attached to them, and how it fails to 
grasp the more significant but hard- 
ly less obvious phenomena of Ameri- 
can social and political life. Charity 
does not necessarily mean a high 
civilization, for it may be born of 
vanity, a conspicuous trait of the 
barbarian, and be so shortsighted 
as to be utterly destructive of the 
best interests of the race. Nor does 
education in the popular sense—that 
is, the acquisition of facts and the 
sharpening of the intellect—mean 
civilization proper, for, as Mr, Mor- 


ley pointed out in his recent lecture 
on Machiavelli, rare scholarship and 
a high degree of asthetic taste, such 
as those of the Medici and their asso- 
ciates, may be coupled with unspeak- 
able baseness. The truly civilized 
man does not refrain simply from 
conduct that is clearly wrong, such 
as robbery and murder, but he re- 
frains from conduct that tends in in- 
direct and obscure ways to injure his 
fellows, depriving them in the long 
run of their lives and their property. 
His sympathies are lively in the high- 
est degree. But they are rational. 
While they respond to immediate 
suffering, they respond more quickly 
to the greater remote suffering that 
unwise philanthropy always inflicts. 
While, finally, he is resentful of in- 
vasions of his own rights, he is in- 
variably considerate and jealous of 
the rights of others. 

When judged by this standard, 
one that a few persons in every com- 
munity have already reached, the 
American people can hardly be said 
to have attained civilization. In fact, 
they are, in many respects, still on 
the level of barbamians, deficient in 
self-control, oblivious to the rights 
and feclings of others, incapable of 
grasping the less obvious but more 
unportant results of a given line of 
conduct, and even given over to ac- 
tual lawlessness and crime, They 
may shudder at Armenian massacres, 
and feel that the Turk deserves the 
solicitude of the hangman. They 
may denounce with a Carlylean 
wealth of epithet the Spanish cruel- 
ties in Cuba, which are, in reality, 
nothing more than the inevitable ac- 
companiment of war, and clamor for 
an intervention that will put an end 
to them in the interest of humanity. 
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But have they earned the right to 
set themselves up as international 
philanthropists, when their own 
hearthstone, according to Dr. An- 
drew D, White, is made red every 
year with the blood of more than ten 
thousand victims of the homicide ? 
Do their generous contributions to 
domestic charities and foreign mis- 
sions entitle them to distinction as 
model representatives of Christian 
civilization, when mobs of leading 
citizens in New York and Ohio, as 
well as in various Southern States, 
Iynch negroes charged with crimes 
that have not been proved ? Has not 
Christian civilization some conquests 
to make in a land where, as in New 
Orleans, Italians are murdered with 
the approval of pnblic sentiment, 
and, as in many parts of the West, 
the. treatment of Chinese is hardly 
less savage than that of European 
missionaries in the most benighted 
districts of the Celestial Empire? Is 
it not clear also that barbarism has 
yet to be abolished where striking 
workingmen burn down property 
and assail the men ready to take 
their places with a ferocity that the 
foHowers of Attila might have en- 
vied ? 

But it is not such obvious facts as 
these that justify the sneering smile 
of the cynic at the patriotic boast of 
Americans in regard to their civili- 
zation. Certain conspicuous features 
of our public policy are not less in- 
dicative of the tastes and instincts of 
a barbarian. Take, for one example, 
the provision of the Constitution of 
the State of New York that restricts 
prison labor. Had the convention 
that framed it proposed that, in order 
to relieve the Commonwealth of its 
criminal burden, a certain number 
of prisoners should be strangled 
every month, what an outburst of 
horror throughout the country there 
would have been! But the provision 
actually adopted by the picked repre- 
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sentatives of the people and after- 
ward approved by the people them- 
selves is hardly less atrocious. The 
idleness it enforces is driving prison- 
ers mad, Yet there is more effort to 
stop cruelty to animals and to throt- 
tle science by putting an end to vivi- 
section than there is to suppress this 
form of atrocity. Take, for another 
example, the law recently passed that 
will either enhance the price or viti- 
ate the quality of every commodity 
on which a protective duty is levied. 
A people really civilized could no 
more have pernitted it to be placed 
on the statute books than they could 
permit thieves to rob the poor of a 
part of their food and clothing, mak- 
ing it more difficult for them to live 
and thus increasing the suffering 
that philanthropists and social re- 
formers are seeking in endless ways 
to alleviate. It would have seemed 
to them nothing less than barbarous 
to pass a law that not only makes it 
more difficult for their own country- 
men to live, but deprives people in 
foreign countries, like the Welsh tin- 
plate makers and the Austrian pearl- 
button makers, of a means of liveli- 
hood. Take, for still another ex- 
ample, the imperfect international 
copyright law. People that appre- 
ciate in but a very indistinct manner 
the existence of property in ideas and 
refuse to protect it effectively do 
not meet the requirements of the 
definition of civilization. 

But the policy of aggression, 
which is the more fit term that Mr. 
Spencer applies to what is called pro- 
tection, a policy inherited directly 
from feudal barbarism, 1s not con- 
fined to tariff laws and imperfect in- 
ternational copyright laws; it ex- 
tends to the innumerable laws passed 
by State and national Legislatures 
in restriction of personal liberty and 
in authorization of the seizure of pri- 
vate property for purposes outside of 
the legitimate sphere of government. 
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Money taken from a man for an ob- 
ject that he does not approve, such 
as circulating libraries, public baths, 
and a hundred and one other schemes 
supposed to be for the benefit of peo- 
ple, is as much a violation of the 
principle of equal rights, the unfail- 
ing test of a high civilization, as the 
highwayman’s possession of a travel- 
er’s purse. The same is true of taxes 
in support of so-called public chari- 
ties, which are not charities at all, 
properly speaking. They are simply 
compulsory largesses, since they are 
not voluntary contributions prompt- 
ed by the altruism of the citizen, but 
forced contributions that he is always 
glad to escape. 

So enormously has this policy of 
aggression grown within the past 
few years; so indifferent have people 
become to the fundamental duty of 
human society, namely, the main- 
tenance of order and the enforce- 
ment of justice; little wonder that 
“a spirited foreign policy” is now 
one of the most cherished ideals of 
the American people. It is only an 
extension of the domestic aggres- 
sion to the field of foreign politics. 
People that violate incessantly and 
without the slightest compunction 
the rights of one another, no matter 
what fine motives they may give 
themselves in justification, are cer- 
tain to be deficient in respect for the 
rights of the foreigner. Not in a 
negative way alone by the passage 
of tariff and anti-inimigration acts 
will they attack him. But they will 
attack him positively, issuing bluster- 
ing declarations of defiance and in- 
sult, proposing the violation of the 
laws of nations in order to interfere 
in behalf of rebellious subjects, con- 
niving at conspiracies to overthrow 
a monarchical government in the in- 
terest of a more democratic one, and 
making elaborate preparations on 
land and sea to engage in any con- 
flict that may be provoked. 
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The induction to be made from an 
examination of these phenomena of 
American social and political life is 
obvious. It is that we shall never 
reach the highest civilization by the 
path that we are pursuing so ener- 
getically and with so much self-satis- 
faction. A continuance of the policy 
of aggression, both domestic and for- 
eign, can not fail toend disastrously. 
Devotion to the work of perfecting 
our criminal laws and the suppres- 
sion of crime; to the simplification 
of our civil laws, making justice 
cheap and easy; and to the redemp- 
tion of our various governments 
from the pilferers that have taken 
possession of them, may not appeal 
very powerfully to the imagination 
of men intent on great and showy 
schemes of state philanthropy. But 
it will do infinitely more to promote 
American civilization. It will teach 
men to respect the rights of others, 
and to do nothing that will violate 
even remotely the principle of jus- 
tice. It will lead them to depend 
upon themselves—that is, voluntary 
co-operation, instead of the state— 
that is, compulsory co-operation—to 
promote the schemes of the philan- 
thropist for the alleviation of human 
suffering and the advancement of 
the human race. 


ABSTRACTIONS IN EDUCATION. 


A RECENT article by Mr. Freder- 
ick Burk in the Atlantic Monthly 
gives a vivid idea of the uselessness 
and worse than uselessness of much 
of the instruction that is imparted to 
normal-school classes under the head 
of Psychology and Methods of Edu- 
cation. Mr. Burk has been attend- 
ing classes in several of the foremost 
institutions for the training of teach- 
ers, and furnishes verbatim reports 
of what he heard. As we think it 
of importance that attention should 
be called as widely as possible to his 
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observations and conclusions, 
shall here quote portions of his 
article. . 

In one normal school the ques- 
tion under discussion in the psy- 
chology class was as to the nature 
and authority of conscience, and the 
question having been asked, Is con- 
science an infallible guide? the fol- 
lowing answer was accepted as cor- 
rect: “In one sense conscience is 
infallible and in another it is not. 
Conscience is not infallible in judg- 
ing what is the highest good; it is 
infallible in affirming that we should 
choose.in accordance with our sense 
of obligation.” According to this 
definition, we have, over and above a 
“sense of obligation” in moral mat- 
ters, something which tells us we 
should obey that sense. But if a 
“sense of obligation ” does not of it- 
self imply a need for obedience, what 
force is there in the words? And 
what could be more palpably redun- 
dant in expression than to say that 
conscience is that which makes us 
feel that we must do what we feel 
we must do? Yet such and no other 
is the sense of the answer accepted 
as correct. 

There was more to come, how- 
ever. The fallibility of conscience 
in indicating the right course to fol- 
low having been admitted, and the 
consequent diversity of human stand- 
ards of conduct having been recog- 
nized, the teacher asked whether 
there was any such thing as an ab- 
solute standard. The class answered 
“Yes,” and being asked to say where 
such a standard was to be found, 
answered with great unanimity, “In 
the Word of God.” Teacher: * The 
Word of God, then, makes a revela- 
tion of God’s will and gives us a 
standard of absolute right?” Class: 
“Yes, sir.” It might have been ex- 
pected that at this point the question 
would have been raised as to how it 
was that human standards ditfered 
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we | so greatly if there was one generally 


accepted standard in the Word of 
God; but obvious as this develop- 
ment of the subject was, the discus- 
sion broke off at this point save for an 
objection raised by one of the pupils 
to the effect that, if the Bible con- 
tained the one true standard of right 
conduct, nations that did not possess 
it could not know what they ought to 
do. This objection the teacher dis- 
posed of by authoritatively stating 
that we were in no uncertainty, and 
that the other matter might rest. 
Now, if the object of this discus- 
sion was in any degree to teach the 
teachers of the future to think, we 
can only say that they were not 
fairly dealt with. Every one knows 
that disputes in regard to questions of 
duty constantly arise and sometimes 
wax very sharp between parties who 
equally recognize the authority of 
the Bible. If there is one absolute 
standard in the Bible, why should 
there be so many conflicting human 
standards, and why should the con- 
science of those who accept the Bi- 
ble frequently lead them astray as 
seemed to be fully admitted in the 
class? When our slavery troubles 
were at their height, was not the 
Bible invoked with equal conviction 
on both sides? Did not difference 
of opinion as to what the Bible 
taugnt on the subject lead even to 
the disruption of churches? To-day 
legal prohibition of the liquor traffic 
is a leading issue; and the situation 
is Just the same as it was forty years 
ago in regard to slavery. Some find 
prohibition in the Bible; others find 
a distinct recognition of the lawful- 
ness of wine drinking. So with the 
qnestion of women’s rights, the ques- 
tion of capital punishment, and a 
dozen others that might be named. 
For every text which the advocates 
of one theory can quote, their oppo- 
nents are ready with one of seeming- 
ly opposite import. These are facts 
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sufficiently notorious to be well 
within the knowledge of normal 
students, and therefore to tell such 
students’ without qualification that 
the Bible contained the one absolute 
standard of right was simply casting 
dust in their eyes. It is of prime 
importance that the teachers of the 
future should be taught to be hon- 
est in their intellectual methods, but 
here was a direct lesson—so at least 
we regard it—in dishonesty. The 
moral is, when a discussion threat- 
ens to develop in a “dangerous” di- 
rection, cut it short or shunt it on to 
another track. We should not teach 
that to normal students; we should 
not teach it to anybody. We may 
properly teach caution in dealing 
with difficult subjects, and may 
point out the errors to which logical 
processes are always liable; but we 
should never inculcate the duty of 
closing the eyes to unwelcome facts. 
The cause of the Bible is not served 
by those who put forward conven- 
tional views in regard to it and seek 
to exempt these from criticism. Like 
all else that is good, the Bible only 
gains in influence and just authority 
through being represented simply as 
it is. 

In the same school, the subject of 
the will being under discussion, the 
teacher inquired how the will was 
cultivated. The answer given—cor- 
rect, we are informed, according to 
the book—was as follows: ‘* The will 
is cultivated by cultivating the intel- 
lect, which enables the mind to judge 
more wisely what is the highest good ; 
by listening to the voice of conscience 
in regulating the natural impulses; 
by resolving to do always what ought 
to be done.” It seems wonderful that 
the futility of such talk is not self- 
evident. If the object was to teach 
the students how to use words with- 
out meaning anything by them we 
should think this particular exercise 
well chosen. Weare to cultivate the 
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will “by listening to the voice of con- 
science in regulating the impulses,” 
and “ by resolving to do always what 
ought to be done.” But people who 
can “ listen to the voice of conscience” 
so as to control their impulses, and 
who are capable of “ resolving to do 
always what ought to be done,” have 
their will already cultivated: we do 
not see what more they want. Then 
surely the teacher who approved of 
the statement that by cultivating the 
intellect we enable the mind to judge 
more wisely what is the highest good 
must have forgotten that only a short 
time before he had taught the class 
that the Word of God contained the 
one perfect standard of right action. 
What is the use of cultivating our 
intellects in order to find out what is 
fully set forth for our guidance in a 
book accessible to all? A standard 
once given is something to use, not 
to dispute about. 

We must. however, quote verba- 
tim Mr. Burk’s experience in another 
school. 


One recitation that I heard was upon the 
formation of judgments. 

“ What isa judgment?” asked the teacher, 
as he picked off a card from a pack con- 
taining the names of the members of the 
class. 

‘A judement,’”? replied the pupil upon 
whom the lot fell, ‘is a relation betwecn 
concepts.”? 

‘What is the act of judging??? was asked 
as a fresh card was turned. 

“The act of judying,”’ said the pupil, ‘is 
the act of knowing that the concept of the 
species is ineluded in the concept of the 
genus.” 

‘* Give an example.” 

‘“In the judgment ‘a dog is an animal,’ 
the act of judging is the aet of knowing that 
the coneept ‘doy’ is ineluded in the concept 
‘aniinal,’ ”? 

‘In what two ways may concepts be com- 
pared ¢”? 

“Concepts may be compared in two ways 
—as to content and as to extent.” 

‘¢ What is a judement of eontent?” 

‘CA judgment of content is the knowing 
that the content of one judgmeut is included 
in the content of another.” 
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The wording of this answer was not con- 
sidered quite correct by the attentive class 
and a correetion was made. 

“What two kinds of judgment of extent 
are there?’ asked the teacher. 

“The two kinds of judgment of extent are 
eommon judgments of extent and scientific 
judyments of extent.” 

‘¢ What is a common judgment of extent ?”’ 
and the turning of the card brought to her feet 
a ruddy-faced young woman, who said with 
eonsiderable rapidity, ‘‘ A common judgment 
of extent is the knowing that one judgment of 
extent is ineluded in the concept of another, 
without genii or speeies.”? 

A titter admonished her, and she hastily 
corrected her statement: ‘I mean, without 
genii or speeiei.”’ 


The answer finally accepted as 
correct was that ‘‘a common judg- 
ment of extent is the knowing that 
one judgment of extent is included 
in the judgment of another without 
being included as a species of the 
genus.” 

Ts it not lamentable to think that, 
in these days, when science is giv- 
ing so real a character to human 
knowledge, such unprofitable verbi- 
age as the above should still be foist- 
ed upon the minds of students in our 
most reputable educational institu- 
tions? As Mr. Burk very well points 
out, the sciences of biology and an- 
thropology have revealed the mind 
as something subject to definite 
though very complex laws of growth, 
and have completely overturned the 
mediaeval conception of it as a thing 
organized and partitioned off accord- 
ing to the methods of thought of 
adult and fully self-conscious human 
beings. Al] questions therefore re- 
lating to conscience, will, and judg- 
ment should, in relation to education 
at least, be considered as questions of 
phase in a developing organism, not 
as questions of hard fact in a fully 
and finally developed system. It is 
satisfactory to learn that in one or 
two institutions Mr. Burk found the 
modern point of view fairly well 
recognized. We hope his article will 
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hasten a much-needed change in 
pedagogic methods. 


POLITICAL BOSSISM. 


In former days people used to 
grow restive periodically under the 
abuses of monarchical or autocratic 
government; and there were those 
who fondly believed that, if mon- 
archy as an institution could be done 
away with and the people left free 
to govern themselves, all political 
troubles would cease. Well, in cer- 
tain countries, and notably in this, 
every vestige of monarehy in the 
hereditary sense has been abolished ; 
the people are free to govern them- 
selves; and yet, judging by the dis- 
cussions that we read in the daily 
press, the golden age seems still to 
delay its coming. The complaint 
used to be that the monarch was for- 
getful of the true interests of his 
subjects, that too much was sacri- 
ficed to court intrigues and private 
favoritism; and, strange to say, we 
hear to-day complaints which run 
on precisely the same lines, though 
directed against quite another class 
of authorities. Instead of the in- 
trigues of a conrt we have the in- 
trigues of committees and their 
managers; and just as before, but 
perhaps to an even greater extent, 
the people find that their real inter- 
ests ave being neglected while their 
supposed servants, but actual rulers, 
are assigning places and carving out 
the public wealth with a view mainly 
to their own convenience and the 
perpetuation of their power. At the 
present moment there is in this very 
echimunity a specially bitter outery 
against the evils of political bossism, 
and thousands of worthy citizens 
have taken counsel together in the 
hope of casting asunder the bands 
which they find so oppressive. If 
they can by a prodigious effort break 
the power of the ruling boss, things, 
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they hope. will go better ever after- 
ward. We are not sure that there is 
not some illusion in this. No mon- 
arch ever placed himself on his throne 
by his own unaided action; and no 
boss ever acquired his position by the 
sole exertion of his own will. The 
origin of the boss, as we take it, is 
this: Government with all its powers 
being thrown into the hands of the 
people, there arises a keen struggle 
as to who shall wield those powers 
and enjoy such advantages as may 
be incident thereto. Sucha struggle 
necessarily develops into a faction 
fight; and where there is fighting 
there must be organization for fight- 
ing purposes. The boss is the leader 
of the fection, the man who surveys 
with a comprehensive eye the whole 
field of battle, who enforces disci- 
pline, who gives the word of com- 
mand, who directs the campaign. 
The old saying that in the midst 
of arms laws must keep silent is 
verified in these political struggles. 
The place which ought to be filled 
by some competent man prepared to 
serve the public to the utmost of his 
ability has to be given to some one 
whose appointment will “strengthen 
the party”; and the party is under- 
stood to be streugthened when an 
important office is bestowed in such 
a manner as (1) to encourage party 
workers, and (2) to furnish funds for 
party uses. Neither in actual war- 
fare nor in politics are battles won 
by discourses on moral philosophy. 
The boss engages to carry his party 
to victory, or to nurse its energies 
after defeat; aud he must be allowed 
a large discretion as to the means to 
be used. 

A little reflection, therefore, will 
make it clear that the only way to 
get rid of the boss is to do away with 
the necessity for his services. As 
long as he is wanted he will be there. 
and there is very little use in finding 
fault with him or with his methods. 

VOL. LI.—11 


129 


As well find fault with a general in 
the field for shelling a town in which 
the enemy have fortified themselves, 
or setting fire to standing grain, or 
doing any other of the thousand 
wasteful acts that characterize ordi- 
nary warfare. Waris war the world 
over, and—bloodshed apart, which, 
however, may not be far in the back- 
ground—political warfare has all the 
signs and characteristics of war in 
its murderous form. It is a matter 
of strategy. It involves waste of 
property, and gains its ends, when- 
ever necessary, by ruse and deceit. 
The question how to get rid of the 
boss is merged, therefore, in the 
much wider one, how to get rid of 
the conflict that calls the boss into 
existence and invests him with dic- 
tatorial power. 

There is but one way that we can 
see, and that is to persuade the elec- 
torate that appointments to office are 
not things to squabble about, and 
that, in so far as any man governs 
through his vote, he is bound to do 
it in the interest of the country at 
laree. We are not enthusiastic 
enough to believe that such a change 
in public sentiment can be brought 
about in a short time. Still, we con- 
sider it important that the seat of the 
trouble should be distinctly recog- 
nized. So long as men are bent on 
fighting for the control of patronage 
it is vain to ask them to set aside the 
leaders upon whose talents for or- 
ganization, strength of will, and gen- 
eral resourcefulness all their hopes 
of victory depend. The efforts of 
reformers should be bent, not on 
showing how many deplorable acts 
the different bosses are responsible 
for, and how little in general they 
consult the publ interest in the ex- 
ercise of their power, but in bring- 
ing home the responsibility for this 
whole condition of things npon the 
thousands of electors who never as- 
cend to any correct view of their 
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political obligations, and consequent- | will continue to flourish until the 
ly never think of using their indi- |! people get a new heart. When that 
vidual portions of political power for | day comes he will pass into innocu- 
other than selfish ends. The boss! ous desuetude. 


Scientific Literature. 


SPECIAL BOOKS. 


THE climatic treatment of disease has assumed an increasing importance 
during the last decade, and seems destined to become an even more es- 
sential factor than the actual exhibition of drugs. Many of our common 
ills, especially when they occur in large cities, are primarily due to vicious 
and unhygienic modes of living, so that oftentimes the simple change to 
other surroundings will effect a cure. Besides all this, however, and the 
direct stimulus which lies in the change itself, there is now recognized a 
distinct curative effect in certain sections and climatic conditions for spe- 
cific diseases. The book before us* is an attempt to study and systematize 
this subject of medical climatology so that the practitioner may have some 
scientific groundwork on which to base his advice to the patient. As Dr. 
Solly says, this sort of advice is constantly asked for, and the ordinary 
physician, being quite ignorant of anything like systematic knowledge of 
the subject, often gives directions based on hearsay or medical-journal 
notes which are, to say the least, not beneficial in results. The book is 
divided into three general sections. The first of these deals broadly with 
the principles of medical climatology, and shows the close connection of 
this science with physics, meteorology, ethnology, and geographical pa- 
thology; the second section treats of the therapeutics of climate in relation 
to disease; and the third section is devoted to a description of special cli- 
mates as typified in selected resorts, and includes a number of comparative 
temperature and rainfall tables. This section is by far the largest, oc- 
cupying about two thirds of the whole book, and about two thirds of this 
is given to the United States. There is also a brief survey of climatic con- 
ditions in Mexico and South America. 

The first two sections are obviously chiefly of interest to the practicing 
physician, although they are so clearly and simply written as to make easy 
reading for the layman; but the third section, which describes the various 
climates and the places where they may be found, including a general 
survey of the comforts obtainable in the way of living accommodations, 
food, and the recreative possibilities, is of direct interest to the large num- 
ber of chronic invalids who are looking for a palliation or correction of 
their symptoms through climatic agencies. 

One of the points dwelt on at length is the fact that a by no means just 
idea of the suitability of a given district can be obtained by a simple study 
of its rainfall and temperature charts—the question of humidity being of 
perhaps more importance than either of these factors, not only largely de- 
terniining its sensible heat and cold but also its insect and plant life. 


* A Handbook of Medical Climatology. By S. Edwin Solly, M.D. Illustrated. Philadelphia : 
Lea Brothers and Company. Pp. 470. Price, $4. 
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The importance of this subject, and more especially the importance of a 
knowledge of it by the physician, can not be too much insisted on ; and 
Dr. Solly’s attempt to bring the hitherto isolated data into some sort of 
usable order is worthy of the greatest encouragement. In so large a task, 
it is not surprising if we find some imperfections in its carrying out. One 
of these is a general diffuseness—a devotion of considerable space to the 
statement of facts which every schoolboy might be expected to know, and 
the defining of such things as weather, clouds, and fogs. These, however, 
are minor imperfections, and the work seems, as a whole, to be worthy of 
extreme commendation, although, owing to its attempt to cover the climates 
and health resorts of the entire world, its treatment of individual places is 
rather meager. The book contains a number of instructive rainfall and 
relief maps. 


In the form of a story in which the animals talk to one another, Presi- 
dent Jordan has given a sketch of the life history of the fur seal.* The in- 
cidents of the story afford a description of the infancy of the pups, the life 
of the “ bachelors,” and the family cares of the “beach masters,” or full- 
grown males, and the females. The various forms in which death comes 
to the seals are also told—by starvation to the young if their mothers are 
killed before they are weaned, by the club of the hunter in the drives of 
bachelors, by cast of the spear to females sleeping on the water, and by old 
age if all other vicissitudes are safely passed. The story is told in language 
simple enough to be understood by the young, and it is meaty enough to 
be of interest to adults. The illustrations equal the text in volume and are 
not behind it in interest. There are over forty full-page plates from pho- 
tographs and nearly as many small pen sketches in the text. President 
Jordan was appointed in 1896 chief of a commission from the United States 
to examine the seal fisheries of the Bering Sea in conjunction with siimi- 
lar commissions from Great Britain and from Canada. This book em- 
bodies a part of the information gathered during his first summer on and 
near the Pribilov Islands. 


The beginner who has Prof. Comstock’s book for a guide can hardly 
fail to become interested in entomology.t It gives the pupil plenty to do, 
it explains all difficult matters clearly, its style is animated, and it is fur- 
ther embellished by occasional poetical quotations. Observation in the 
field and on captive specimens in the schoolroom is the keynote of the 
book. The opening chapters are of general scope. The first describes the 
parts of an insect, the second tells how to collect and preserve specimens of 
each of the chief orders, while the third outlines the classification of in- 
sects and their near relatives. The second chapter does not contain all 
the directions for collecting. Further details on this subject and on the 
preservation and labeling of specimens, the breeding of insects, and on ma- 
terials and reference books are given in another division of the volume 
occupying the last sixty pages. In the descriptive part insects are grouped 
under the heads of pond, brook, orchard, forest, and roadside life. Pupils 
are directed to collect eggs for hatching, and larva: and pups to watch 


* Matka and Kotik. By David Starr Jordan. San Francisco: The Whittaker and Ray Co. Pp. 
69, 12mo, 

t Insect Life. By John Henry Comstock. New York: D. Appleton and Company. Pp. 349, 
12mo. Price, $2.50. 
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their transformations ; also to observe the habits of free insects, and to 


make drawings of various parts. 
material aid in identifying species. 


Two hundred and ninety-six cuts afford 


GENERAL NOTICES. 


Some volumes * of what promises to be 
an unusually valuable series (even in this 
day of series) have recently come to us in the 
shape of two little histories—one of England 
and one of Germany. They arc intended to 
give a brief general ontliue of the more 
salient and striking points in the history of 
each country, and are writtcn so as to at- 
tract and appeal to children, with the hope 
that the interest thus stimulated by these 
mere outlines will lead the grown-up ehild 
to a perusal of the more extended and com- 
plete general historical accounts. The idea 
is a good one, and it seems to have been 
carried ont fairly well in both of the present 
volumes. 

The volume on England begins its story 
with the landing of Julins Cesar. The state 
of things which he found and the changes 
brought about by the Roman conquest are 
discussed in the first chapter. The second 
chapter takes us to the Norman conquest. 
The chapters are divided up in this way all 
through the book, more stress being laid on 
the strikmg and important events from the 
standpoint cf the whole people than on the 
lives of kings and the battles they fought. 
The growth of the Parliament and the sey- 
eral reform acts receive special attention. 

German history is practically nothing but 
the story of a series of wars up to the time of 
the Reformation. This period is given about 
ninety pages in the present volume. Louis 
XIV and the War of the Spanish Succession 
are told about in the fifth chapter. The Seven 
Years’ War and the fall of Germany during 
the Napeolonic epoch are next taken up; 
and finally there are two chapters—one on 
the German Confederation, and the last one 
on the modern German Evnpire as it stands 
to-day, 


This notable work was projected by Dr. 
von Tubeuf to fill a gap in the literature re- 


* Wistory for Young Readers, Germany, by 
Kate Freiligrath Kroeker. Pp. 251. England, by 
Francis E. Cooke. Pp 358 Both, New York: D. 
Appleton and Company. Price, 60 cents each. 


Jating to diseases of plants.* It deals with 
those diseases produeed by the ervptogams 
and other lower organisms of the vegetable 
kingdom. The large number of parasites 
whieh attack such lower plants as alge and 
lichens have, as @ rule, been omitted. In 
the general part of the volume, comprising 
the first hundred pages, parasiism and the 
relations between parasite and host are dis- 
cussed from a botanical standpoint. The 
subjeet of parasitism is immensely impor- 
tant on the economic side; for the ravages 
of scab and rust, of blight and smut, are 
world-wide and often grievous, Gur author 
has not been indifferent to making his studies 
useful, but bas summarized the preventive 
and combative agencies available against the 
more important diseases of economic plants. 
In the second or systematic part of the book 
the pathological phenomena are considered 
along with the description of the organism 
producing them. Notices of greater length 
are given to such parasites and diseases as 
have formed the subjects of special investi- 
gations. The list is intended to be complete 
for Germany and the neighboring eountries, 
but includes also many species occurring only 
in other parts of the world, notably in America. 
Much valuable material has been made avail- 
able to the author by the reeent publication 
of several important works on the crypto- 
gams. The three hundred and thirty illus- 
trations are almost exelusively the anthor’s 
own work, and a large part of them illus- 
trate the habitus of pathologieal organisms. 
The English edition is more than a transla- 
tion. It contains many additions by the au- 
thor and by the editor, and the species of 
fungi that have been reeorded for Britain 
and North America are indicated. 


In a volume entitled The Theory of Elee- 
tricity and Magnetism Dy, Arihur G. Webster, 


* Diseases of Planta induced by Cryptogamic 
Parasites. By Dr Karl Freiherr von Tubeuf, 
English edition by William G. Smith, B. Sc., 
Ph. D. Longmans, Green & Co.: London, New 
York, and Ecmbay. Pp. 595, 8vo. Price, $5.50 
net. 
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of Clark University, has endeavored to pre- 
sent the mathematics of the subject in a 
form more assimilable by the student than 
has been available heretofore (Macmillan, 
$3.50). Since graduates of American col- 
leges are, as a rule, insufficiently prepared 
for taking up mathematical physics, the au- 
thor has prefixed a mathematical introduction 
and a treatment of the Newtonian potential 
function to this work, For a similar reason 
he has included a treatment of the funda- 
mental principles of mechanics. These mat- 
ters oceupy nearly half of the volume. Little 
or no reference has been made to experimental 
methods in electricity, these being left to other 
works. The general purpose of the treatise 
is to present the results of the electrical 
theory as it stands to-day, after the labors 
of Faraday, Maxwell, Helmholtz, Hertz, and 
Heaviside. 


The Bulletin of the Department of Labor 
for May, 1897 (No. 10), contains a statistical 
report of one hundred and twelve pages on 
the Condition of the Negro in Various 
Cities. The investigation which furnished 
the data for this report was originally under- 
taken to ascertain the causes of the ex- 
cessive mortality of negroes in Chattanooga, 
Savannah, and Boston, Afterward it was 
extended to seventeen Southern cities and 
the city of Cambridge, Mass., and besides 
statistics of sickness and mortality it has 
been made to embrace facts concerning sizes 
of families, number of rooms occupied, rents 
paid, sanitary condition of houses, occupa- 
tions, earnings, and the number of defective, 
maimed, and deformed persons, The sta- 
tistics do not cover the whole of the cities in 
which the investigation was made. A repre- 
sentative group of houses was taken in each, 
as the persons who gave their time to the work 
could not do more. This bulletin contains 
also a comparison of figures as to the work 
of men, women, and children for periods ten 
years apart, and miscellaneous minor articles, 


Volume XXVIII, Part I, of the Harvard 
Observatory Annals is a eatalogue of Spectra 
of Bright Stars discussed by Antonia C. 
Maury, The spectra of six hundred and 
eighty-one of the brightest stars north of 
declination — 30°, of which about forty- 
eight hundred photographs were obtained, 
are comprised in this catalogue. As the in- 
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vestigations were made several years ago, 
they could not take account of the recent 
discoveries respeeting the spectrum of heli- 
um, but a discussion of the relation of the 
spectra of stars of the Orion type to that of 
heliuin is contained in supplementary notes. 
Volume XXXVI of the Annals completes 
the series of five volumes devoted to Obdser- 
vations of Stars by Prof. Willian A. Rogers, 
A list of errata for the whole series of vol- 
umes is included. 


In the Fifteenth Annual Report of the 
Bureau of Hthnology the director, after de- 
seribing the work of the year, proceeds to 
outline conclusions that have been reached 
by the bureau in regard to regimentation, 
the satisfaction of justice, and related mat- 
ters in savage socicty. The chief of the 
accompanying papers is by William H. 
Hiolmes, on Stone Implements of the Poto- 
mac-Chesapeake Tidewater. Extensive de- 
posits of rudely flaked stones are found in 
and about the city of Washington, and care- 
ful study of them has shown that they are 
on the sites of workshops connected with 
extensive quarries, From examinations of 
large quantities of rejectage it has been de- 
termined that the product of the flaking 
operations was a leaf-shaped blade. It was 
further ascertained that such leat-shaped 
blades are to be found on Indian village 
sites in all parts of the surrounding country. 
Studies of quarries of other materials in the 
neighboring high land gave similar results, 
and in order to round out the subject all 
known classes of implements have been 
studied, These studies have not revealed 
the slightest evidence as to the occupancy of 
the region by any earlier people than the 
known Indian tribes. Jesse Walter Fewkes 
contributes a memoir cn The Group of 
Tusayan Ceremonials called Katcinas, whieh 
is copiously illustrated with cuts and colored 
plates showing the masks and other para- 
phernalia used in these rites. There is a 
special report on The Repair of Casa Grande 
Ruin, by Cozmos Mindeletf, and other papers 
are The Siouan Indians, by W J MeGee, and 
Siouan Sociology, by James O. Dorsey, 


The work on Stones for Building and 
Decoration, by CGeorye P. Merrill, originally 
published in 1891, now appears in a revised 


and enlarged editiou, Reacing matter and 
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plates amounting to over fifty pages have 
been inserted here and there throughout 
the volume, and the whole book has been 
brought down to date. By these changes 
the author believes that its usefulness has 
been very materially increased. 


The third volume, completing the college 
text-book of Nichols and Franklin on the 
Elements of Physics, has now been issued 
(Maemillan, $1.50 net a volume). About 
three fourths of the two hundred pages are 
devoted to light and the rest to sound. The 
calenlation of the lengths and velocities of 
waves of light, of the positions of the foci of 
lenses and curved mirrors, and similar mathe- 
matical exereises in eonnection with diffrac- 
tion, photometry, polarization, and radiation 
constitute the treatment of the former sub- 
ject. There is more of description and less 
of mathematics in the chapters on sound. vet 
here the numerical values of wave motions 
and of intervals are made prominent. It 
may be well to repeat that the work, as a 
whole, is designed as an advanced text-book 
for colleges where an elementary course in 
caleulus is taught, and whatever of demon- 
stration, illustration, or discussion may seem 
needful to supplement the text should be 
supplied from the knowledge of each in- 
structor using the book, 


The varying prominence of the female 
element in religious conceptions is set forth 
in The God Idea of the slncients, by Eliza 
Burt Gamble (Putnams)., This is one of the 
lines of inquiry taken up by the anthor in 
preparing an earlier work on The Evolution 
of Woman, and her intention was to include 
its results in that work. In the separate 
volume in which the material has now beeu 
embodied she presents evidence to show 
that mankind construct their own gods and 
remodel them from the materials supplied 
by their own developing culture. She finds 
sex to have been the fundaniental faet not 
only in the operations of Nature but in the 
construction of a god; that in an early age 
woman's influence was in the ascendency 
over that of man, and the religion of the 
time reflected the altrnistie female ehar- 
aeter, but with the rise of male domimion 
the god idea took on egoistie qualities. 
Creative power is the keynote of many an- 
cient religions, whether they take the form 
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of tree, sun, fire, or lingam and yoni wor- 
ship, and the chief god is represented as 
male or female, according as man or woman 
has been regarded as having the more im- 
portant office in reproduetion. The author 
examines a large number of the ancient reli- 
gions, and points out the sexual significance 
of many of their emblems and ceremonies. 
In two chapters on Christianity a Continua- 
tion of Paganism she shows that some of 
these emblems and eeremonies have been 
inherited by the Christian religion. The 
book gives evidence of extended study ; it 
is concisely written, and its statements are 
well fortified by quotations from authorities. 


In Lectures on Appendicitis (Putnams) 
Dr. Robert T. Morris has given a general 
description of this disease, including symp- 
toms, both general and local, and the meth- 
od of treatment which his own experience 
has led him to believe the most satisfactory. 
The preparation of surgeon and patient is 
the subject of Chapter I. In Chapter II the 
appendix is described and pictured, Appen- 
dicitis, its symptoms and complications, is the 
subjeet of Chapter ITI, and finally in Chapter 
IV its surgical treatment is taken up. This 
comprises about half of the book. The re- 
mainder consists of a number of unrelated 
essays on such topies as the action of various 
solvents on gallstones, the drainage wick, 
and a last-resort hernia operation. Illustra- 
tions are freely used. 


Water and Publie Health, by James H. 
Fuertes (John Wiley & Sons, $1.56), is an 
attempt to make a comparative study of the 
mortality statistics of the principal cities of 
the world with reference to their water sup- 
plies. The undertaking is obviously a large 
one, and the annual mortality in a city is de- 
termined by so many different faetors that 
a comparison based on water supply alone 
can not tail to be misleading. Notwithstand- 
ing this unavoidable incompleteness, however, 
the book econtams some valuable suggestions. 


The Development of the Frog's Egg, by 
Thomas Hunt Morgan (Macmillan, $1.60), is 
intended as an introduction to experiniental 
embryology. Owing to the wide distribution 
and rather regular habits, despite its name, of 
Rana temporaria, its eggs are always easy to 
obtain; and as it has both tenacity of life and 
suitability for experimental purposes, it has 
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always been the mainstay of the elementary 
embryologist. Heuce we know more about 
the processes and transformations by means 
of which its egg develops than we do about 
these same occurrences in any other egg; 
and, as itis believed that the process which 
goes on in one egg is, in a general way, a 
counterpart of that which goes on in all 
other eggs, we can, by studying the develop- 
ment of the frog’s egg, get a fairly good idea 
of the embryology of all the other animals 
hatched from eggs. This book is a careful 
microscopic following of the process of de- 
velopment in a frog’s ege from the time 
when the egg is forming to the moment 
when the young tadpole issues from the 
jelly membranes. Especial weight, however, 
is laid on the results of experimental work, 
tending to modify in various ways the nor- 
mal process. Illustrations are used wherever 
they tend to simplify the text. 


An essay on The Psychical Correlation of 
Religious Emotion and Sexual Desire has 
been published by Dr. Jumes Weir, Jr., iu 
a tastefully got up pamphlet. He shows 
the connection between erato-mania and re- 
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ligious mania by facts drawn from Greek 
and Roman history, the history of celibate 
religious orders, and various anthropological 
investigations. The author believes that 
upon this correlation depends, in a great 
measure, the stability of sexual morality. 
(The author, Owensboro, Ky.) 


Art Education, the Truc Industrial EHd- 
ueation, by W. 7. Harris (second edition, 
Bardeen, 50 cents), is an address deliv- 
ered before the National Educational As- 
sociation at the meeting in Nashville in 1889. 
Dr, Harris contends that “ wsthetic educa- 
tion—the cultivation of taste, the acquire- 
ment of knowledge on the subject of the 
origin of the idea of beauty (both its his- 
toric origin and the philosophical account of 
its source in hunian nature), the practice of 
producing the outlines of the beautiful by 
the arts of drawing, painting, and model- 
ing, the criticism of works of art —all these 
things we must claim form the true founda- 
tion of the highest success in the industries 
of any modern nation.” Dr. Harris, with his 
wel]-known clear and incisive reasoning, sup- 
ports this thesis through twenty-two pages. 
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Agricultural Experiment Stations. Bulletins 
and Reports. Delaware College: No. 385. The 
Cherry in Delaware. By G. it. Powell. Pp. 28 — 
Hatch (Massachnsetts): No. 48. Fertilizers. Pp. 
24.—Iowa Agricultural College : No. 35. Lambs, 
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Jersey : No. 122. Dried Corn Fodder and Silage. 
Pp. 16.—Ohio: No. 80. The Maintenance of Fer- 
tility. Pp. 36; No. 82. Field Experiments with 
Wheat. Pp. 24; Newspaper Bulletin 173. The 
Home Mixing of Fertilizers. Pp. 8.—Purdue 
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cents, 
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Prospectus for 1897-98. Pp. 32, with charts.— 
Missouri Botanical Garden: Eightb Annual Re- 
port. Pp. 236, with plates—New York Puhlie 
Library ; September, 1897. Pp. 32.—Philadelphia 
Mycological Center: No. 2. Pp. 8.—Scientitic 
Ahiance of New York: Seventh Annual Direc- 
tory, 1897. Pp. 60 —University of the State of 
New York: Extension Bulletin on Puvlie Libra- 
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of the West Series.) New York: D. Appleton 
and Company. Pp. 349. 
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cents; Book Il. Pp. 128. 25 cents; Book III. 
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Observations in the Free Air at the Blue ITill Me- 
teorological Observatory. Pp. 8.—Russel, I. F.: 
The Vendetta, or low Law evolves from the Pa- 
triarchal Cell. Pp. 12.—Trelease, William, Med- 
ical Botany. Pp. 12—Veeder, M. A. Lyons, 
N. Y.: Ice Jams in Geology. Pp. 8.—Waleott, C. 
D.: Cambrian Braehiopoda, etc. Pp. 12, with 
plates. 


Russell, Israel C. The Volcanoes of North 
America. <A Reading Lesson for Students of 
Geography and Geology. New York: The Mac- 
millan Company. Pp. 346. $4. 


Scripture, E,W. The New Psychology. New 
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Framnents 


Birds and Farm Pests.x—Mr. F. E. L. 
Beal, in a paper on Some Common Birds in 
their Relation to Agriculture, observes that 
whether a bird is injurious or beneficial de- 
pends almost entirely on what it eats. If 
crows or blackbirds are seen in numbers 
about eornfields, or if woodpeckers are no- 
ticed at work in an orchard, it is perhaps 
not surprising that they are accused of doing 
harm. Careful investigation, however, often 
shows that they are actually destroying nox- 
ious inseets, and also that even those which 
do harm at one season may compensate for 
it by eating noxious species at another, In- 
sects are eaten at all tines by the majority 
of land birds, and duriug the breeding sea- 
son most kinds subsist largely and rear their 
young exclusively on this food. When in- 
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Trelease, William. Botanical Observations on 
the Azores. St. Louis: Missouri Botanical Gar- 
den Pp. 140, with 54 plates. 


United States Geological Survey, Charles D. 
Walcott. Director. Seventeenth Anunal Report. 
Part I. Direetor’s Report and other Papers. Pp. 
1076, with plates and maps; Part II. Economic 
Geology and Hydrography. Pp. 864, with plates 
and maps.—Bulletins : No. 87. American Fossi] 
Brachiopoda. By Charles Schnchert. Pp. 464; 
No. 127. Catalogue and Index to Contributions 
to North Ameriean Geology, 1782 to 1891. By N. 
H. Darton. Pp. 1045; No. 182. Bibliography 
and Index of North American Geology, Palheon- 
tology, Petrology, and Mineralogy for 1892-93, 
By F. B. Weeks. Pp. 210; No. 135. Do. for 1894. 
The same. Pp. 141; No. 136. The Ancient Vol- 
eanie Roeks of South Monntain, Pennsylvania. 
By Florence Bascom Pp. 91, with plates; No. 137. 
Geology of Fort Riley Military Reservation, etc., 
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sects are unusually plentiful they are eaten 
by many birds which ordinarily do not touch 
them. Within certain limits birds feed upon 
the kind of food that is most accessible. 
Thus, as a rule, insectivorous birds eat the 
insects that are most easily obtained, pro- 
vided they do not have some peeuliarly dis- 
agreeable property. It is not probable that 
a bird habitually passes by one kind of in- 
sect to look for another that is more appetiz- 
ing, and there seems littie evidence in sup- 
port of the theory that the selection of food 
is restricted to any particular species of in- 
sect, for it is evident that a bird eats those 
which by its own method of secking are 
most easily obtained, Thus, a ground-feed- 
ing bird eats those it finds among the dead 
leaves and grass; a flycatcher captures en- 
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tirely different kinds; and the woodpecker 
and warbler in the tree tops select still oth- 
ers. The practical value of birds in control- 
ling insect pests should be more generally 
recognized. It may be an easy matter to 
exterminate the birds in an orchard or grain 
ficld, but it is an extremely difficult one to 
control the insect pests. It is certain, too, 
that the value of our native sparrows as 
weed destroyers is not appreciated. Weed 
seed forms an important item of the winter 
food of many of these birds, and it is im- 
possible to estimate the immense numbers 
of noxious weeds which are thus annually 
destroyed. If birds are protected and en- 
couraged to nest about the farm and garden, 
they will do their share in destroying noxious 
insects and weeds; and a few hours spent in 
putting up boxes for bluebirds, martins, and 
wrens will prove a good investment, 


Kites and Balloons in Meteorology.— 
The recent development of the kite for me- 
teorological purposes, Mr. A. Lawrence Roche 
says in his paper on the subjeet, has taken 
place in the United States, while the use of 
automatic balloons for obtaining data at very 
great altitudes has hitherto been confined to 
Europe. Kites appear to have been first ap- 
plied in meteorology by Alexander Wilson 
in Glasgow, who in 1749 raised thermome- 
ters attached to them into the clouds. Next 
was Franklin’s electrieal experiment. Be- 
tween 1883 and 1885 BE. D, Archibald made 
differential measurements of wind velocity 
by anemometers raised on kites fifteen hun- 
dred feet. In 1885 A. McAdie repeated 
Franklin’s experiment on Blue Ifill; and he 
afterward made other electrical experiments 
with kites. The invention of light-weight 
self-recording instruments made it possible 
to obtain graphic records in the air by means 
of kites; and the introduction of tailless 
kites by Mr. Eddy added to their usefulness, 
The thermograph raised by 8. P. Ferguson, 
of Blue Hill, in August, 1894, was no doubt 
the first instrument recording continuously 
and graphically to be raised by kites ; and 
it permitted simultaneous observations to be 
obtained in the free air and near the ground. 
This method of studying the meteorological 
conditions of the free air has ever since been 
in regular use at the Blue Hill Observatory, 
Probably the greatest elevation yet attained 
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by kites, and certainly the highest level to 
which kites have lifted a meteorograph, is 
8,740 feet above Blue Hill. This was ac- 
complished October 8, 1896, by the aid of 
nine kites, having a total area of 170 square 
feet, whieh gave a maximum pull at the 
ground of about a hundred pounds. The 
meteorograpli remained during several hours 
higher than a mile, and good records of the 
indications of the barometer, thermometer, 
and hygrometer were brought down. More 
than one hundred reeords of atmospheric 
pressure, temperature, and relative humidity 
of the air, or wind velocity at intermediate 
heights up to the extreme altitude meutioned 
have been obtained. Kites furnish a ready 
and aecurate method of measuring the heights 
of certain low and uniform clouds. Changes 
of wind direction in the different air strata 
are determined from the azimuths of the 
kites. To reach much higher altitudes than 
three niles unmanned free balloons have 
been considerably used in France and Ger- 
many. These balloous, which carry self- 
recording apparatus, rise until equilibrium is 
attained in the rarefied air, when they lose 
their buovaney and fall to the earth. Most 
of them have been reeovered, with the in- 
struments and records uninjured. 


The Edneation of an Engineer.—Criti- 
cising the present methods of edueation, 
especially for qualifying students in meehan- 
ical seienee, Mr. G, F. Deacon asked, in his 
British Association sectional address, “ Are 
we not in some cases attempting, at too 
early a stage, the teaching of subjects in- 
stead of prineiples ? I mean including the 
practical working of details whieh will be- 
eome the regular work of the student in the 
office or works of an engineer. . . . I do not 
say that subject training of this kind at col- 
lege may not be useful; but we have to eon- 
sider whether it does not, for the sake of 
some little anticipation of his oflice work, 
divert the attention of the student from the 
better mastery of those principles which it is 
so essential for him to grasp at the earliest 
possible time, and which do not limit his 
ehoice in the battle of life to any branch 
whatever of the profession or business of an 
engineer, but which, on the contrary, qualify 
him better to pursue with success whatever 
branehes his inclination or bis opportunities 
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or his means may suggest.” The author 
pointed out as a danger in the usual limita- 
tions of compulsory subjects for examina- 
tions for certificates and degrees, that in view 
of them subjects not made compulsory may 
be neglected, however important to the en- 
gineer they may be; and he recommends 
that a certain very moderate standard in all 
such subjects should be made compulsory if 
a certificate of proficiency is to be given in 
engineering or physical science. 


History of Color Photography.—In a re- 
cent lecture before the Oxford University 
Junior Scientific Club, Captain W. de W. 
Abney gave a very good account of the pres- 
ent state and history of color photography. 
The first process described was that based 
on the three-color negatives—three negatives 
being taken, one through an orange, one 
through a green, and one through a blue 
screen. These negatives are developed in 
the ordinary way, and then viewed through 
three superposed color screens correspond- 
ing with those through which the negatives 
were taken. This process produces very 
beantiful results, but is obviously limited in 
application and is not true color photography. 
The next process described was that of Dr. 
Joly, of Dublin, who, basing his work on the 
same theory of color vision as the preced- 
ing, reproduces in color by means of a single 
negative. The human eye is incapable of 
separating points or lines which lie very 
close to one another. Dr. Joly’s method 
utilizes this fact by ruling on a transparent 
sereen lines only one two-hundredth of an 
inch broad, and very close together, and col- 
oring them alternately red, green, and blue. 
The negative is taken through this screen, 
and then developed and viewed through a 
similarly colored screen, when the picture 
appears in approximately its natural colors. 
The viewing differ from the taking screens 
in both of these processes. The taking 
screens must not be such as to allow only 
monochromatic light to pass, but must allow 
a certain amount of overlapping. The view- 
ing, on the contrary, are made as monochro 
matic as possible. Instead of using trans- 
parencies and colored films, transparent inks 
may be used to produce pictures by three 
printings. The oldest process described is 
that of the production of color by the action 
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of light itself, or the true color photography, 
Somewhere about 1847 Becquerel found that 
if, instead of iodizing a plate, he chlorinized 
it and then exposed it to white light, it gradu- 
ally assuined a violet tint; and if in this state 
he exposed it to the spectrum, he was able 
to obtain the colors of the spectrum on it. 
Unfortunately, however, these colors were 
not permanent, and no method has been de- 
vised for fixing them. The last method 
described by Captain Abney was that of 
Lippmann, who found that if by means of 
reflection he obtained stationary waves in 
the film, on development the silver was de- 
posited between the nodes. On reflecting 
light from such a “noded” plate the proper 
light alone was reflected, and the photograph, 
viewed at a particular angle, appeared in its 
natural colors. If looked at by transmitted 
light these photographs have merely the ap- 
pearance of ordinary transparencies. This 
method is known as the interference method, 
because the stationary waves which produce 
the nodes on the plate are caused by the in- 
terference of the normal light vibrations, 


Distribution of Species by Man,.—The 
Spread of Species by the Agency of Man 
was the subject of Chairman L. O. Howard’s 
address before the Botanical Section of the 
American Association. The author showed 
that while natural spread had been the rule 
for centuries, the agency of man has become 
preponderating with the improvement of 
commercial intercourse between nations. In 
the intentional introduction of useful plants 
and flowering plants from foreign countries 
species sometimes escape from cultivation 
and become weeds. The intentional intro- 
duction of wild animals has generally been 
disastrous, as those of the mongoose in Ja- 
maica and Australian flying foxes in Cali- 
fornia. Accidental introductions have been 
more powerful in extending the range of 
species and in changing the character of the 
plants and animals of a given region than 
intentional introductions. The era of acci- 
dental importations began with the begin- 
ning of commerce, and has grown with the 
growth of commerce. The vast extensions 
of international trade of recent years, every 
improvement in rapidity of travel and in 
safety of carriage of goods of all kinds 
have increased the opportunities of addi- 
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tional introductions, until at the present time 
there is hardly a civilized country which has 
not firmly established and flourishing within 
its territory hundreds of species of animals 
and plants of foreign origin, the time and 
means of introduction of many of which can 
not be exactly traced, while of others even 
the original home can not be ascertained. 
The paper closed with a suggestion that 
much may be accomplished by wisely planned 
and guarded introductions, as in the case of 
the Australian ladybirds introduced into Cali- 
fornia and the Sandwich Islands through 
Albert Kaebele. 


Fields for Exploration in Sonth America. 
—Mr. J. Scott Keltie showed in his geograph- 
ical address at the British Association that 
there is a wider and richer field for explora- 
tion in South America than in any other con- 
tinent—even than in central Africa. Along 
the great river courses our knowledge is fairly 
satisfactory, but the immense areas, often 
densely clad with forests, lying between the 
rivers, are almost unknown. In Patagonia, 
a great deal has recently been done by the 
Argentine Government; still, in the country 
between Punta Arenas and the Rio Negro 
we have much to learn; while on the west 
coast range, with its innumerable fiordlike 
inlets, its islands, and peninsulas, there is a 
fine field for the geologist and the physical 
geographer. Indeed, throughout the whole 
range of the southern Andes, systematic ex- 
ploration is wanted. There is an enormous 
area lying to the east of the northern Andes, 
and comprehending their eastern slopes, 
embracmg the eastern half of Ecuador and 
Colombia, southern Venezuela, and much of 
the country lying between that and northern 
Venezuela, including many of the upper tribu- 
taries of the Amazon and Orinoco, of which 
our knowledge is of the scantiest. Even the 
country lying between the Rio Negro and 
the Atlantic is but little known. There are 
other great areas, in Brazil and in the north- 
ern Chaco, which have been only partially 
described. A survey and detailed geograph- 
ical and topographical description of the whole 
basin of Lake Titicaca is a desideratum. 


Serew Propellers and Cavitation,—In a 
paper recently read at the International Con- 
gress of Naval Architects and Marine En- 
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gineers, by Mr. 8. W. Barnaby, we find 
some interesting data on the above subject. 
Several years ago the author, in conjunction 
with Mr. Thornycroft, observed and described 
this phenomenon of cavitation at high speeds, 
and suggested that the speed of vessels was 
approaching a point at which propulsion by 
screws would become less efficient. If a 
cavity be formed in any manner in the inte- 
rior of a mass of water it will tend to become 
filled with water vapor and with any air 
which may be in solution, since ebullition 
takes place at ordinary temperatures in a 
vacuum, The method used thus far for 
overcoming this tendency is an increase of 
propeller-blade surface; in one instance, by 
increasing the surface forty-five per cent 
without materially changing the diameter or 
pitch of the propeller, the same speed (twenty- 
four knots) was obtained with six hundred 
and fifty less horse power, and with a de- 
crease of slip to seventeen and a half per 
cent instead of thirty per cent. The number 
of revolutions required for twenty-four knots 
with the screws of small area sufficed to 
drive the vessel at 28-4 knots when the 
blade area was increased. The vibration 
was extreme and dangerous with the narrow 
blades, but was of a quite normal and un- 
important character when the blades were 
widened. Mr. Barnaby thinks that cavita- 
tion will be a source of much trouble in the 
future. Already it is becoming difficult to 
obtain the requisite area in screws of ‘de- 
stroyers ” without eithcr resorting to an ab- 
normal width of blade or to a larger diameter 
and pitch ratio than would otherwise be 
preferable. The one expedient gives undue 
surface friction, and the other necessitates a 
reduction in the rate of revolution, and there- 
fore a heavier engine. 


Pure and Commerelal Seience.—It should 
hardly need saying, as Prof. H. Marshall 
Ward observes in his British Association 
sectional address, that the fact that a scien- 
tifie discovery is found to have a commercial 
value is no argument against the scientific 
valuc of the research ; yet some are disposed 
to depreciate research that may advance eco- 
nomical ends. There are in agriculture, for- 
estry, and commerce generally, Prof. Ward 
continues, ‘ innumerable and important ques- 
tions for solution, the investigation of which 
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will need all the powers of careful observa- 
tion and industrious reeording of which a 
scientific man is eapable. But while I em- 
phatieally regard these and similar problems 
as worthy the attention of botanists, and 
recognize frankly their eommercial impor- 
tanee, I want earefully and distinetly to 
warn all my hearers against supposing that 
their solution should be attempted simply 
because they have a eommercial value, It 
is because they are so full of promise as sci- 
entifie problems that I think it no valid argu- 
ment against their importance to theoretical 
selenee that they have been suggested in 
praetice. In all these matters it seems to 
me we should recognize that practical men 
are doing us a service in setting questions, 
because they set them defnitely. In the at- 
tempt to solve these problems we may be 
sure seience will gain, and if commerce 
gains also, so much the better for commerce 
aud indefinitely for us. But that is not the 
same thing as directly interesting ourselves 
in the commercial value of the answer, This 
is not our funetion, and our advice and re- 
searches are more valuable to commeree the 
less we are concerned with it.” 


Some New Facts regarding Yeast.—-Some 
interesting experiments have been under 
way during the past few years regarding the 
phenomena of fermentation. Jt has been 
gencrally thought that the aleoholic fermen- 
tation of sugar by yeast differs from the 
ordinary hydrolytic processes of the enzymes 
in that the actual presence of the living yeast 
cell was an essential. Some investigators 
have doubted this, however, and have thought 
that aleoholic fermentation was simply an ex- 
ample of ordinary enzyme aetion of special 
eomplexity. These views were partially sup- 
ported by some experiments of Dr. E. Buch- 
ner, announced in the early spring; and it is 
now reported that later experiments from the 
same laboratory still further confirm this 
view, and, in fact, make it almost a certainty. 
Dr. Buchner, by pounding up pure yeast with 
quartz sand and adding a certain amount of 
water, was able to squeeze out under a pres- 
sure of from four hundred to five hundred at- 
mospheres a liquid which, after thorough fil- 
tering, was of an opalescent appearance and 
possessed an agreeable yeastlike odor. <All 
eare was taken to exelude any organism from 
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the liquid, and it was found that under these 
conditions it was able to excite aleoholie fer- 
mentation in solutions of suitable sugars. 
The addition of chloroform, even up to the 
saturation point, does not inhibit the fer- 
mentative process, and this, in eonjunction 
with the faet that the activity of the solu- 
tion is not affected by the presenee of the 
ordinary antiseptie substances, and that the 
solid residue, after evaporation at low tem- 
peratures, is found to yield an active solution 
even after being kept for two or three weeks, 
seems to show conclusively that the fermen- 
tation in these cases is not brought about by 
living protoplasm in any form, but is really 
due to an enzyme ferment which the author 
ealls zymase. This is further confirmed by 
the fact that dried yeast heated to 100° for 
six hours, while incapable of further devel- 
opment, still yields an aetive solution when 
treated with a sterilized thirty-seven-per-eent 
sugar solution. 


Thirteen Years’ Progress in Physiology. 
—The presidential address of Prof. Michael 
Foster in the Physiological Section of the 
British Association was devoted to a review 
of the progress of physiology during the thir- 
teen years sinee the association previously 
met in Canada, and dealt largely in techni- 
ealities. The progress consists partly of the 
continuation of investigations previously be- 
gun, and of advance in investigations newly 
entered upon, An example of the former 
kind is the study of the mechanics of the 
eirculation. The researehes of Hiirthle and 
Tigerstedt, of Roy and Adami, and others 
have left us wiser on this subject than be- 
fore. So real, if not exciting, progress has 
been made with the problems of museular 
contraetion; we are some steps measurably 
nearer an understanding of what is the nature 
of the fundamental changes that bring about 
contraction, and what are the relations in 
the changes in the structure of muscular 
fiber. In respect to the beat of the heart, 
we have continued to approach nearer to the 
full light. Among other problems coneern- 
ing which knowledge has advanced are those 
of the nature of seeretion and of transuda. 
tion, concerning which eontroversies have 
raged that have not been wholly unprofit, 
able. Included in the new subjects of re- 
seareh are physiological chemistry in gen- 
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eral, the nature and office of the secretions, 
the nervous system, and the workings of 
the brain—concerning which, “if inereasing 
knowledge gives us inereasing power so to 
mold a museular fiber that it shall play to 
the best the part which it has to pl-y in life, 
the little knowledge we at present possess 
gives us at least as mueh confidence in a 
eoming far greater power over the nerve 
eel,” 


The Tilting of the Lake Region.—The 
discussion of the geological history and fu- 
tnre of the region of the Great Lakes was 
again brought up in the American Associa- 
tion by Dr. W. J. Speneer, who, after review- 
ing his investigations in former years of the 
ancient outlets of Lake Erie, spoke of the 
lake region as having been covered subse- 
quently to the Glacial period by great bodies 
of water all at one level. One of these, 
Warren Gulf, whieh covered the lake basins, 
was broken up by the rise of the land, and 
Lakes Superior, Huron, and Michigan were 
formed, their water emptying to the north- 
eastward and not into the Erie basin. Af- 
terward the land rose higher to the north- 
eastward, filled the rivers of the basins 
upward, and turned the upper lakes into 
Lake Erie. At the same time the rocky 
barriers caused Lake Erie to drown the 
western hundred miles of its basin, and the 
waters are now rising and will in a few een- 
turies cover Toledo and Detroit. The evi- 
denee is reeorded in the shore lines, which 
have been surveyed by Professor Gilbert, 
the author, and others. They have risen in 
some eases from four to seven feet per mile 
going northeastward in a period of about 
fifty years. Prof, G. K. Gilbert in another 
paper presented a eomparison of surveys 
made on tle lake shores twenty or more 
years ago and within the past year. It is 
found that ehanges have taken place, all of 
which show a rising of the land at the north 
or northeast as compared with the land at 
the south or southwest. The whole lake 
region appears to be undergoing a tilting 
toward the south southwest at such a rate 
that of two points a hundred miles apart, 
the northern rises five inehes in a century as 
eompared with the southern, The mean 
level of the lake rises at Chieago about an 
inch in ten years, or ten inches in a century. 


OF SCIENCE. 141 
Itis estimated that in abont three thousand 
years all the overflow from the upper lakes 
will go to the Illinois, The Detroit and &t. 
Clair Rivers will earry water from Lake Erie 
to Lake Huron instead of from Huron to 
Erie, and the Niagara River will run dry. 


Canada’s Oldest Gealogy.—The presiden- 
tia] address of Dr. D, M. Dawson before the 
Geological Seetion of the British Association 
comprised a comprehensive but highly tech- 
nical aceount of the Pre Cambrian Roeks of 
Canada. At the elose of his review the au- 
thor said that the general tendency of our 
advance in knowledge appears to be in the 
direction of extending the range of the Palo- 
zoic downward, whether under the cld name 

Cambrian or under some other name applied 
to a new system defined, or likely to be de- 
fined, by a eharaeteristie fauna. The some- 
what arbitrary and artificial definition of the 
Olenellus zone as the base of the Cambrian 
seems to be not of world-wide application, 
and not even generally appropriate to North 
Ameriea; while as a base for the Paleozoic 
eon it is of still more doubtful value. In the 
Cambiian period as well as in much later 
geologieal times the American continent does 
not adinit of treatment as a single provinee, 
but is to be regarded rather as a_eonti- 
nental barrier between two great oceeanic 
depressions, each more or less eompletely 
different and self-eontained in conditions 
and history—that of the Atlantie and that 
of the Paeifie. On the Atlantie side the 
Olenellus zone is a fairly well-marked base 
for the Cambrian; on that of the Pacific it 
is found Aaeagally to suceeed a great eon- 
secutive and conformable series of sediments, 
of whieh the more ancient fauna is now only 
beginning to be known, 


The Thumb and Toes in Men and Apes. 
—The presidential address of Sir William 
Turner before the Anthropological Section 
of the British Association was devoted to 
some of the characteristies of human struc- 
ture distinguishing it from that of the apes. 
Its language is largely technical. The deserip- 
tion of the differenees in the disposition of 
the thumb and of the toes presents many 
points of interest. Both in man and the ape 
the thumb is not tied to the index digit by 
an intermediate ligament, which, under the 
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name of “ transverse metacarpal,” binds all 
the fingers together and restricts their sep- 
aration from each other in the transverse 
plane of the hand. The great toe of the 
ape is similarly not tied to the second toe as 
the other toes are tied to one another and 
restrained in their movements. The hallux 
of the ape is therefore set free, and can, like 
the thumb, be thrown into opposition and be 
used as a prehensile digit. In the human 
foot the hallux is tied to the seeond toe by 
a continuation of the same transverse meta- 
tarsal ligament that ties the smaller toes 
together. fence it is impossible to oppose 
the great toe to the surface of the sole in 
the way in which the thumb ean be used, 
and the movements of the digits in the 
transverse plane of the foot are also greatly 
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restricted. In the hand of both man and the 
ape the joint between the metacarpal bone 
of the thumb and the bone of the wrist is 
concavo-convex, or saddle-shaped, and per- 
mits of a considerable range of movements 
in certain directions, and notably of the 
movement of opposition. In the foot of man 
the joint is not thus shaped, and the range 
of movement is slight. One of the chief 
factors in the produetion of the movement 
of opposition is a special muscle, the oppo- 
nens pollicis, which is so adjusted as to draw 
the entire digit over the surface of the palm. 
In the foot of the anthropoid apes there is 
not complete correspondence among the dif- 
ferent species in the similar disposition for 
moving the great toe, and in some it is al- 
together absent, as it is in the foot of man, 
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Tu excitement over the diseoveries of 
gold in the Klondike bas caused attention to 
be directed again to the search for the pre- 
cious metal. Long neglected deposits are 
re-examined, the gravels of farms are in- 
spected, and bits of sparkling yellow dirt 
are collected, to have it determined whether 
there may not be real gold in them. The 
officers of the mint in Philadelphia are kept 
busy testing the specimens sent to them, 
Hardly a day passes, we are told, that the 
assayers are not called upon for this pur- 
pose, and samples of supposed gold and sil- 
ver quartz and of sand come into the mint 
by mail and by express. These speeimens in- 
clude every variety of shining rock and dust 
—pyrites, mica, tale, common sand, and 
rock sprinkled with crystals; and along 
with them often come letters which suggest 
how bitter will be the disappointment of the 
senders when they learn that the precious 
stuff from which they anticipate so much is 
only “fools gold.” They might learn the 
real nature of their treasure nearer home, 
but no jeweler’s or metal worker’s reply will 
do for them, Nothing but what they con- 
sider the highest expert authority will satisfy 
them. 


Tue investigations by Prof, Wesley Mills 
of the psychic development of the rabbit and 
the cavy or guinea-pig are interpreted by him 
as illustrating sharp contrasts at birth and 


for some time after in animals that in mature 
life have mueh physically and psychically in 
common. The cavy soon after birth is able 
to care for itself and ean maintain an inde- 
pendent existence. The rabbit at birth is 
blind, deaf, incapable of any considerable 
locomotive power, and is, generally speaking, 
in a perfectly helpless condition; but it at- 
tains comparative maturity in a month. §o 
simple is the psyehie life of both animals 
that there is little to note in them by way of 
advance after they area few weeks old. After 
the first month of existence comparison with 
the dog, eat, and allied ereatures ceases to be 
suggestive. The rodents are quite left be- 
hind. They seem eapable of little education 
from man or Nature. 


In describing, in the American Associa- 
tion, the Features of Recent Geology around 
Detroit, Prof. Frank B. Taylor aseribed the 
extreme flatness of the country mainly to the 
fact that it was for a long time the bottom of 
alake. As the ice sheet retreated northward 
in the Detroit Valley and northeastward on 
Lake Erie, it blocked the escape of the water, 
and a great lake was formed in front of the 
ice, covering all the Detroit region and all 
the lowlands around the western end of Lake 
Erie, A terminal moraine erosses the Detroit 
River in the vicinity of Detroit and Trenton, 
but it was laid down in deep water and is 


not a prominent feature, For a considerable 
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time the water of this glacial lake was nearly 
two hundred feet deep over the present site 
of Detroit. The lake covered all the area of 
Lake Erfe and the low border lands, part of 
the west end of Lake Ontario, and the south- 
ern half of Lake Huron, Its outlet was west- 
ward from Saginaw Bay across Michigan 
through the valley of the Grand River to 
Lake Chicago (filling the southern part of 
Lake Michigan), and thence by the Chicago 
outlet to the Mississippi River. The subse- 
quent history of the lake, as disclosed by the 
geology, is sketched in the paper. 


In a paper read to the American Associa- 
tion upon the seale insects which secrete 
wax, Dr. L. O. Howard showed that although 
industries of considerable importance have 
been derived from the secretions of such in- 
sects in Oriental regions, nothing of the kind 
has so far been done in America. Yet sev- 
eral species exist in the Southwestern States 
which might possibly be of commercial value, 
Thus a bark louse is found upon three species 
of oak in southern California, in practically 
unlimited supply. A partial chemical inves- 
tigation has shown that while a very excel- 
Jent wax may be dissolved by means of chloro- 
form from the insect mass, an insoluble resi- 
due remains which has a general resemblance 
in physical properties to India rubber. 


Or the difficulties attending the use of 
expert testimony in court, Chairman Gal- 
braith, of the Section of Chemistry in the 
American Association, said that “we are now 
possessed of so very little of that which may 
one day be known, that no true scientist 
hesitates to plead legitimate ignorance, but 
what really troubles us upon cross.exami- 
nation is that the court does not speak our 
language, a language often difficult of direct 
translation; and the fact that it is but rarely 
schooled in the principles of our science, and, 
in consequence, frequently insists upon cate- 
gorical answers to the most impossible kind 
of questions.” When the expert’s testimony 
has been muddled in this way in the cross- 
examination, the confusion can not be reme- 
died on the redirect examination, because of 
the lack of familiarity of the friendly attorney 
with the subject. This leaves the witness in 
the position of seemingly disagreeing with 
his own testimony. As a remedy for this 
the author favored an appeal to the court, 
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urging that the oath requires the whole truth 
and not a misleading portion of it. In order 
to secure clearness the expert should avoid 
technicalities as much as possible. 


NOTES. 


Or the twelve hundred and six species of 
the animal kingdom which have been repre- 
sented in the Zodlogical Gardens of Phila- 
delphia up to the present time, one hundred 
and four have bred. The propagation of 
some of our native animals, which are be- 
coming searce in a wild state, has been con- 
ducted with a fair measure of success. This 
is notably the ease with the American bison. 
Sixteen individuals are now in the gardens, 
nine of which are females; and all have been 
bred there except two, which were obtained 
in exchange for those of the garden’s breed- 
ing, in order to infuse a new strain into the 
herd. 


Tux chapter of Dr. White’s Warfare of 
Science with Theology, From Demoniacal 
Possession to Insanity, is the subject of a 
friendly and appreciative review by Dr, 
Warren L. Babeock in the American Jour- 
nal of Insanity. 


A Canapian dog story in the London 
Spectator tells of a little cocker-spaniel dog 
which was accidentally left by its mistress 
at a house she visited about a mile from her 
home, He could not }se made to go away 
till he was taken to the telephone and the 
trumpet was applied to his ear. Then his 
mistress called from her house, ‘‘ Come home 
at once, Paddy.” ‘Immediately he wriggled 
out of the boy’s arms, rushed at the door, 
barking to get out, and shortly afterward 
arrived panting at the rectory.” 


It is announced by V. IL. Veley and L. J. 
Veley, in Nature of July Ist, that they have 
found in shipments of rum from Demerara a 
micro-organism belonging tothe group Coc- 
cacece, Which they regard as a new species. 
The organism was found as chains of small 
cocci iu the sediment from specimens of bar- 
reled rum which had been returned as 42 per 
cent over proof, equivalent to 74°6 per cent 
alcohol by weight. 


Ir is generally said that the American 
Indians at the time of discovery did not use 
anywhere on the continent a stringed instru- 
ment. Dr. D. G. Brinton has, however, 
found four examples which seem to contro- 
vert this, and has described them in a brief 
paper in The American Antiquarian. One is 
the guijongo of Central America, a mono- 
chord with a gourd or jar as resonator. The 
“ Apache fiddle,” specimens of which are in 
the Museum of the University of Pennsylva- 
nia, is an iustrument of one cord, with a 
hollow reed as resonator. A third instru- 
ment is mentioned by James Adair, in his 
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History of the American Indians, as having 
eight strings. The fourth is shown in the 
Metropolitan Museum, as from Brazil. It 
has four strings, with a reed and jar. These 
instruments may be borrowed, but the possi- 
bility of their being native and original is 
sullicient to justify investigation. 


THE most important action taken by the 
council and committees of the British Asso- 
ciation during the past year was in the direc- 
tion of impressing upon the Imperial Gov- 
ernment the necessity of establishing a 
national laboratory of physical research and 
a bureau of ethnology for Greater Britain. It 
was felt that the nation does not contribute 
to physical research to the extent that the 
benefits derived from the inventions of stu- 
dents of physics warrant, and negotiations 
are in progress in regard to the matter. The 
proposed establishment of a bureau of eth. 
nology 1s expected to be of use to officers 
performing administrative work, and to mis- 
sionaries seeking preliminary knowledge of 
the characteristics of the peoples among 
whom they are to labor. 


THE considerable proportion of young 
men attending the Toronto meeting of the 
British Association was remarked in the 
Globe of that city. 


Ir is regarded as probable by Dr. D. G. 
Brinton that some valuable writings of earlier 
students of Mayan antiquities may still exist 
in the old libraries of Spain or Italy or in 
private collections of ancient convents. There 
have already been some accidental findings, 
as that of Landa’s manuscript by Brasseur 
de Bourbourg, that of another work by Sefior 
Marimon, and that of the Codex Pereseanus 
by De Rosny in a waste basket. But if one 
knows what to look for, the probabilities of 
snecess will be greater. Dr. Brinton, there- 
fore, in his papar mentions authors and titles 
of works that we know were written previous 
to the present century on the rites, customs, 
religions, and antiquity of Mayas, the pres- 
ent whereabouts of which are nnknown, The 
list proves that the early missionaries did 
not always neglect the pagan rites and his- 
tories, and that if we had their manuscripts 
complete, our knowledge of Mayan antiqui- 
ties would be greatly enlarged. 


White the pionecr work of exploration 
has been to a great extent accomplished in 
Africa, and the lines have been run in all 
directions, Mr. Scott Keltie speaks of the 
broad meshes between these lines as. still 
needing to be filled in; and one or two 
regions yet remain that afford scope for the 
adventurous pioneer, One region of con- 
siderable extent, still practically unknown, 
is south of Abyssinia, and west and north- 
west of Lake Rudolf, on to the upper Nile. 
Another extensive area is in the western 
Sahara. <All over the continent are regions 
that will repay special investiention. Even 
in northern Africa, an English traveler, Ma. 
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Cowper, has found, not far from the Tripoli 
coast, miles of magnificent ruins, and much 
to correct on our maps; and but little is 
known of the interior of Moroceo and the 
Atlas Mountains. 


ComMITTEES were appointed at the recent 
Detroit meeting of the American Association 
to secure uniform nomenclature in the scien- 
tific terms used in commerce; and to consider 
means for extending the influence of the as- 
sociation into the secondary schools. 


Tue vice-president’s address of Prof. 
William Ramsay before the Section of Chem- 
istry in the British Association was devoted 
to an exposition of his reasons, founded on 
the atomic relations and behavior of argon 
and helium, for supposing the existence of 
another gas not as yet discovered, 


Tie saguaro cactus of Arizona was de- 
scribed by Mr, Henry G, Hubbard to the So- 
ciety of Economic Entomologists at Detroit 
as containing a woodlike fiber, allowing it 
to resist the most violent winds as solidly as 
an oak tree. The plants are sometimes sixty . 
feet high, and are of great economic impor- 
tance, serving in the desert for timber. The 
Indians use the fiber fer roofing, laths, ete., 
in building their buts. 


Tie Essex Field Club, England, has been 
considering methods for protecting the native 
fauna and flora from the destruction and even 
extermination with which some species are 
threatened; and at a recent meeting unani- 
mously adopted a resohition to all lovers of 
Nature to avoid the danger—(1) by abstaining 
from wholesale collecting, from collecting for 
merely individual purposes, from needless 
rooting up of specimens, from attempting to 
cultivate wild specimens of refractory spe- 
cies, and from purchasing such wild speci- 
mens from dealers; and (2) by endeavoring 
to persuade others, especially school children, 
cottage gardeners, and dwellers in large 
towns, to similar abstention. The need of 
these precautions is as great in the United 
States as in England. 


A note in Nature from Kumagusu Mina- 
kata gives a cnrious Japanese method of ob- 
taining information regarding the future. 
“Noma Sanvanoshiu narrated that the des- 
tiny of a belligerent vould well be foretold by 
means of the ‘ Tanishi’ (common black land 
snails, gathered for food in muddy rice fields). 
If two groups consisting each of three of 
these shellfish be placed in opposite corners 
of a tray, the three animals representing the 
future conquerors would advance, while the 
others whieh are doomed to defeat would 
withdraw, This method was approved by 
repeated experiments during the siege of 
Osaka (1615),” 

Tus Won. Ralph Abercromby, author of 
some exeellent works on meteorology, died at 
Sydney, New South Wales, June 2st, fifty. 
four years of age, 
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XI.—THE BRITISH ISLES. 


HE ethnic history of the British Isles turns upon two significant 
geographical facts, which have rendered their populations de- 
cidedly unique among the other states of western Europe.* The 
first of these is their insular position, midway off the coast between 
the north and south of the continent. That narrow silver streak 
between Calais and Dover which has insured the political security 
and material prosperity of England in later times, has always pro- 
foundly affected her racial history. A partial bar against invasion 
by land, the fatal step once taken, it has immediately become an 
obstacle in the way of retreat. Invasion thus led inevitably to as- 
similation. Protected sufficiently against disturbance to assure that 
homogeneity of type which is attendant upon close contact, the 
islands at the same time could never suffer from the stagnation which 
utter isolation implies. 


* For invaluable assistance I am deeply indebted to Dr. John Beddoe, F. R.5., late 
President of the Anthropological Institute of Great Britain, of Bradford-on-Avon, Wilts, 
not only for the loan of rare material for the illustration of this particular paper, but 
for kindly criticism and interest throughout our whole series. To President E. W. Bra- 
brook, C. B., of the Anthropological Institute, London, also, I would acknowledge most 
gratefully my obligation. Recognition should be made of the courtesy of Mr. J. A. Web- 
ster, secretary, as well. The eomplete collection of photographs of the Institute has not 
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We are still further assured of the truth of these geographical 
generalizations on comparison of the racial history of England with 
that of Ireland; for we thereby have opportunity to observe the 
effects of different degrees of such insularity. In the latter case, it 


Aw Inisu Type. Gray eyes, brown hair. Arran Islands, Galway. 


has become a bit too pronounced to be a favorable element in the 
situation. Disregarding her modern political history—for we are 
dealing with races and not nations—it is indeed true, as Dr. Beddoe 
says, that Ireland “has always been a little behindhand.” Ethnic 
invasions, if they took place at all, caine late and with spent energy; 
most of them, as we shall see, whether of culture or of physical types, 
failed to reach her shores at all. These laws apply to all forms of life 
alike. Thus the same geographical isolation which excluded the 


only been opened to us, a large part of it has even been subjected to the perils of trans- 
portation to America for our benefit. From these two sources all of our portraits are 
derived. 

Authorities comprehensively treating the anthropology of the British Isles are very few. 
Pre-eminent is Dr. John Beddoe’s Races of Britain, Bristol and London, 1885; and his 
Stature and Bulk of Man in the British Isles, in Memoirs of the Anthropological Society of 
London, iii, 1870, A full list of a score or more of his scattered papers will be found in 
our Bibliography of the Anthropology of Europe, now in preparation, to appear in Bulletins 
of the Boston Publie Library. The monumental work of Davis and Thurnam, Crania Bri- 
tannica, two volumes, London, 1865, covers the whole subjeet of past and present popula- 
tions. An essay, On Some Fixed Points in British Ethnology, by the late T. H. Huxley, in 
the Contemporary Review for 1871, is a convenient summary, with no attention to the evi- 
dence of craniology, however, Finally, the reports of the Anthropometric Committee of the 
British Association for Advancement of Science, especially its last one in 1883, should not 
he omitted. Many other papers of local importance are named in our Bibliography above 
mentioned. 
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snakes of the mainland from Ireland—we are speaking seriously of 
an established zodlogical fact and not a myth—was respousible for 
the absence of the peculiar race of men who brought the culture of 
bronze and other arts into England in prehistoric times. It also 
accounts for the relative scarcity of the Teutonic invaders after- 
ward. As we may grade both the flora and fauna of the islands in 
variety of species from the continent westward, so also may we dis- 
tinguish them anthropologically. In flora, Ireland has but two 
thirds the species indigenous to England and Scotland; for the same 
reason her human population contains much less variety of human 
type.* Among the Irish peasantry there are no such contrasts as 
those we shall show to exist between the highland and the lowland 
Scotch, or between the Englishman in Cornwall and in Yorkshire. 

A second geographical peculiarity of the British Isles has not 
been devoid of importance to us. The eastern island contains both 
extremes of fertility and accessibility. Ireland is far more uniform. 
A point for us to note is that the backbone of each island hes along 
the west coast. Both England and Scotland certainly present their 
best sides to the continent; all the way from Caithness to Kent 
either the most fertile lands, or the mouths of rivers leading to 
them, lie on the east. The same thing is mainly true of Ive- 
land. The result, of course, is the accentuation of the contrasts 
between the populations of the east and west sides in either case. 
The best lands are at the same time nearest the mainland. All in- 
centive to further invasion ceases at once. The significance of this 
will appear in due time. We may realize its importance in advance, 
however, by supposing the situation reversed, with the goal of all 
invasions on the farther side of each island. Is there a doubt that 
Wales, the western Scottish highlands, and farther Ireland would 
have been far more thoroughly infused with foreign blood than they 
are in reality to-day? It makes a great difference whether a district 
is on the hither or the hinter side of Canaan. 

The most remarkable trait of the population of the British Isles 
is its head form; and especially the uniformity in this respect which 
is everywhere manifested. The prevailing type is that of the long 
and narrow head, accompanied by an oval rather than the round 
face. This uniformity makes the task of illustrating types by means 
of portraits peculiarly dificult; for the shape of the head is the 
main characteristic directly shown by them. It should also always 
be borne in mind that when we speak of broad or oval faces we refer 
to the proportions of the bony framework alone. We must look 
below the flesh, behind beard or whiskers, or else endless confusion 
will result. I*nll cheeks need not imply a broad face as we mean it; 


* Sir A. Geikie, in Macmillan’s Magazine, March, 1882, pp. 367 seq. 
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the width at the malar bones is the crucial test. Measured by the 
cephalic index—that is, the extreme breadth of the cranium ex- 
pressed in percentage of its length from front to back—the uni- 
formity in type is so perfect that it can not be represented by shaded 
maps as we have heretofore been accustomed to do. Wherever heads 
have been measured, whether in the Arran Islands off the west coast 
of Ireland, the Hebrides and Scottish Highlands, Wales and Corn- 
wall, or the counties about 
London, the results all agree 
within a few units. These 
figures, noted upon the lo- 
ealities where they were 
taken, are shown upon our 
little sketch map on this 
page. It will be observed 
at once that the indexes all 
lie between 77 and 79, with 
the possible exception of 
parts of Scotland, where 
they fall to 76. 
What do these dry sta- 
tistics mean? In the first 
place, they indicate a 
\. living population in 
ea which the round-headed 
Alpme race of 
central Europe is 
totally lacking ; 
av) an ethnic clement 
3 which, as we have 
already shown in 
ew on our preceding ar- 
G42: ticles, constitutes 
; : a full half of 
the present popu- 
lation of every state of middle western Europe—that. is to say, of 
France, Belgium, Italy, and Germany. We have already proved 
that this Alpine race is distinctively a denizen of mountainous re- 
gions; we christened it Alpine for that reason. It clings to the 
upland areas of isolation with a persistency which even the upheavals 
of the nineteenth century can not shake. Almost everywhere it 
appears to have yielded the seacoasts to its aggressive rivals, the Teu- 
tonic long-headed race in the north and the dolichocephalic Mediter- 
ranean one on the south. This curious absence of the broad-headed 
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Alpine race in the British Isles therefore is merely another illustra- 
tion of its essentially continental character. 

Before we proceed to consider the other physical traits of the 
living population, we must draw in a background by a hasty sum- 
mary of the facts which the science of archeeology has to offer con- 
eerning the prehistoric human types in the islands. In the first 
place, it is certain that the earliest inhabitants were decidedly long- 
headed, even more so than any Europeans of to-day; far more so 
than the present British. The evidence concerning this most primi- 
tive stratum is carefully presented by Boyd Dawkins in his Early 
Man in Britain. These men, whose remains have been unearthed in 
caves and whose implements have been discovered in the river drift 
of the late glacial epoch, were decidedly dolichocephalic. Both im 
the stage of culture attained and in head form they were so like the 
Eskimo of North America that Nilsson more than a half century ago 
suggested a common derivation for both. Boyd Dawkins lends his 
support to the same hypothesis, assuming that as the ice sheet with- 
drew to the north, these primitive folk followed it, just as we know 
to a certainty that the mammoth, mastodon, and other species of ami- 
mals have done. A former connection of Europe with Greenland 
would have made this migration an easy matter. Whether this inter- 
esting supposition be true or not, we know that the earliest type of 
man in Britain was as long-headed as either the African negro or 
the Eskimo—that is to say, presenting a more extreme type in this 
respect than any living European people to-day. 

The second population to be distinguished in these islands was 
eharaeterized by a considerably higher culture; but it was quite 
similar, although somewhat less extreme in physical type than the 
preceding one, so far as we can judge by the head form. This epoch, 
from the peculiarities of its mode of interment, is known as the 
long-barrow period.* The human remains are found, often in con- 
siderable numbers, generally in more or less rudely constructed 
stone chambers, covered with earth. These mounds, egg-shaped in 
plan, often several hundred fect long, are quite uniform in type. 
The bodies are found at the broader and higher end of the tumulus, 
which is more often toward the east, possibly a matter of religion, 
the entrance being upon this same end. These people were still in 
the pure stone age of culture; neither pottery nor metals seem to 


* The best authorities upon this and the succeeding type are Canon Greenwell’s British 
Barrows, with its anthropological notes by Dr. Rolleston, at pages 627-718; the Crania 
Britannica above mentioned, but more especially the essays by Dr. Thurnam in Memoirs of 
the Anthropological Society of London, vol. i, pp. 120-168, 458-519; and vol. iii, pp. 
41-75. Consult also Rolleston i: Journal of the Anthropological Institute, London, vol. v, 
pp. 120-172, 
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have been known. But a distinct advance is indicated by the skill- 
fully fashioned stone implements. Such long barrows occur most 
frequently in the southwest of England, in the counties of Wilts and 
Gloucestershire, especially in the bleak uplands of the Coteswold 


Shetland Islands. 
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Hills; but they are also found much farther north as well. The 
people of this period were, as we have said, like their predecessors, 
extremely Jong-headed. ‘The cephalic index m the life was as low 
as TZ, several units below any average in Kurope to-day, save per- 
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haps in parts of Corsica. It is worthy of note also that a remarkable 
purity of type in this respect was manifested; positively no broad 
crania with indexes above 80 have ever been found. ‘These long- 
barrow men were also rather undersized, about five feet five inches 
that is to say, an inch shorter than any average prevailing to-day. 
The full significance of this important point will appear shortly. 
The evidence seems to bear out the conclusion that thus far we have 
to do with but one race type, which had, however, slowly acquired 
a low stage of culture by self-education. 

This neolithic, or stone age, primitive type is still represented in 
the present population, according to the testimony of those best fitted 
to judge. Our portrait herewith of an ancient British type, locally 
known in the Shetland Isles as “ the old black breed,’ because of its 
accentuated brunetteness, is probably a good specimen. The long 
head and dark complexion are said to-day to be more often associated 
with short stature than otherwise. 

The next event in the prehistoric history of the British Isles— 
pardon the bull, it conveys our meaning—is of profound significance. 
Often directly superposed upon the relics of the long-barrow period, 
and in other ways indicating a succession to it in time, occur the 
remains of an entirely different racial type. This stratum repre- 
sents the so-called round-barrow period, from the cirewmstance that 
the burial mounds are no longer ovoid or elongated in ground plan, but 
quite circular or bell-shaped. The culture is greatly superior to that 
of its predecessor. Pottery, well ornamented, occurs in abundance, 
and the metals are known. Bronze implements are very common, 
and even a few traces of iron appear. Now the dead are often 
buried in urns, showing that incineration must have been practiced. 
More remarkable than this advance in culture, and more directly 
concerning our present inquiry, the people were as broad-headed as 
the modern peasants of middle France. The cephalic index was 
fully ten points on the average above that of the long-barrow men, 
averaging about 83 in the life. The former type has not entirely 
disappeared, but it is in a decided minority. So persistent is 
the difference that Dr. Thurnam’s well-known axiom, “long-bar- 
row, long skull; round-barrow, round head,” is accepted as an 
ethnic law. It is impossible to emphasize too strongly the radical 
change in human type which is hereby implied. The contrast is 
every whit as marked as that between a modern Alpine peasant and 
a south Italian or Seandinavian. The new population differed in 
still another important respect from the underlying one. This is 
known from scores of detailed measurements of skeletons. The 
average stature was fully three inches greater, rising five feet eight 
inches. The round-barrow population therefore attained a bodily 
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height more respectable as compared with the present living one 
than its stunted predecessor. Dr. Beddoe has seleeted the accom- 
panying portrait as representing this almost extinct broad-headed 
type of the bronze age. It is said to be not uncommon in the remoter 
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parts of Cumberland. The heavy brow ridges seem to be a notice- 
able peculiarity of it. 

The generally accepted view among anthropologists to-day is 
that the round-barrow men came over from the mainland, bringing 
with them a culture derived from the east. We can never know 
with certainty whether they were Celtic immigrants from Brittany; 
where, as we have already shown, a similar physical type prevails 
to-day—such is Thurman’s view: or whether they were the van- 
guard of the invaders from Denmark, where a round-headed type 
was for a time well represented, an opinion to which Dr. Rolleston 
inclines. This latter hypothesis is strengthened by study of the 
modern populations, both of Norway and the Danish peninsula. 
For example, turn for a moment to our map on page 158, showing 
the head form in Seandinavia to-day. Notice how the tints darken, 
that is to say, the heads broaden, in the southwest corner of Norway. 
The same thing is true just across the Skager Rack in Denmark 
proper, where the round-headed type is still more frequent than im- 
mediately to the south in Schleswig-Holstein and Hanover. This 
neighborhood was once a distinet subeenter of distribution of this 
type. It might readily have come over to England from here, as 
the Jutes, Angles, and Saxons did a few centuries later. Differing 
in these details as to their precise geographical origin, all authorities 
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are nevertheless agreed that the round-barrow men came from the 
continent somewhere. Any other derivation would have been an 
impossibility. We also know that this Alpe immigrant type over- 
ran all England and part of Scotland. Jt never reached Ireland 
because of its remoteness; with the result that greater homogeneity 
of type prevails therein, while at the same time the island was de- 
prived of a powerful stimulus to advance in culture. This is the 
first indication of the geographical handicap under which Erin has 
always labored. Finally, we have to note that this broad-headed 
invasion of the round-barrow period is the only case where such an 
ethnic element ever crossed the English Channel in numbers suffi- 
cient to affect the physical type of the aborigines. Even here its 
influence was but transitory; the energy of the invasion speedily 
dissipated; for at the opening of the historic period, judged by the 
sepulchral remains, the earlier types had considerably absorbed the 
newcomers. 

The disappearance of the round-barrow men is the last event of 
the prehistoric period which we are able to distinguish. Coming, 
therefore, to the time of recorded history, we find that every influ- 
ence was directed toward the complete submergence of this extrane- 
ous broad-headed type; for a great immigration from the northern 
mainland set in, which, after six hundred years of almost uninter- 
rupted flow, completely changed the 
complexion—we speak literally as 
well as figuratively—of these islands. 
The Teutonic invasions from Ger- 
many, Denmark, and Scandinavia 
are the final episodes in our chronicle. 
They bring us down to the present 
time. They offer us a brilliant ex- 
ample of a great ethnic conquest as 
well as of a military or political occu- 
pation. The Romans came in con- 
siderable numbers; they walled cit- 
ies and built roads; they introduced 
new arts and customs; but when 
they abandoned the islands they left 
them racially as they were before; for 
they appear to have formed a ruling Te, a See eee. Tees 
caste, holding itself aloof in the main Surrey. 
from intermarriage with the natives. 

Not even a heritage of Latin place names remains to any consider- 
able degree. Kent and Essex were of all the counties perhaps the 
most thoroughly Romanized; and yet the names of towns, rivers, 
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and hills were scarcely affected. The people manifest no physical 
traits which we are justified in ascribing to them. The Teutonic in- 
vasions, however, were of a different character. The invaders, com- 
ing perhaps in hopes of booty, yet finding a country more agreeable 
for residence than their barren northern land, cast in their lot with 
the natives in many districts forming the great majority of the popu- 
lation. We find their descendants all over Britain to-day. 

These Teutonic invaders were all alike in physical type, roughly 
speaking. We ean searcely distinguish a Swede from a Dane to- 
day, or either from a native of Schleswig-Holstein, or Friesland, 
the home of the Jutes, Angles, and Saxons. They are all described 
to us by chroniclers, and our modern research corroborates the testi- 
mony, as tall, tawny-haired, fiercely blue-eyed barbarians. Evi- 
dence there is indeed that the Alpine broad-headed race once effected 
a lodgment in southwest Norway, as we have already said. Our 
map of that country on a subsequent page shows a persistence greatly 
attenuated, of that trait all along the coast. Archeeology shows 
it to have invaded Jutland also in early times; but it seems to be 
of secondary importance there to-day. The Danes are somewhat 
broader-headed than the Hanoverians perhaps, but, practically speak- 
ing, they are all tall and blond Teutons. 

Since we can not follow these invaders over Britain by means of 
their head form, they being all alike and entirely similar to the 
already prevailing type in the British Isles previous to their advent, 
we must have recourse to a contributory kind of evidence. We 
have at times made use of the testimony of place names heretofore; 
but it is nowhere else in Europe so clear or convincing as in this par- 
ticular case. We may trace with some surety each current of the 
great Teutonic inundation by means of them. Then, having done this 
and completed our historical treatment of the subject, we may once 
more take up the main thread of our argument by returning to the 
study of the living population. We shall thus have the key to the 
situation well in hand. The distribution of color of hair and eyes 
and of stature will have a real significance. 

Our map on next page, adapted from Canon Taylor’s exceedingly 
valuable little book entitled Names and Places, will serve as the 
mainstay of our summary. In choosing our shading for it, we had 
one object in mind, which we can not forbear from stating at the 
outset. The three shades denoting the Teutonic place names are 
quite similar in intensity and sharply marked off from the Celtic 
areas, which we have made black. This is as it should be, for the 
whole matter involves a contrast of the three with the one which 
we know to be far more primitive and deep-seated. The witness of 
spoken language, to which we shall come shortly, would suffice to 
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confirm this, even had we no history to which to turn. Our map 
shows at a glance an island where once all the names of natural 
features of the landscape and of towns as well were Celtic. This 
primitive layer of names has been rolled back by pressure from the 
direction of the mainland. It is a unit opposed to the combined 
aggression of the Germanic tongucs. 

The Jutes, Angles, and Saxons set the Teutonic ball a-rolling. 
They came from the northern coast of Germany, from the marshes 
and low-lying country of Friesland. These barbarians seem to have 
followed close upon the heels of the retiring Romans, making their 
appearance about the year 400 of our era. The whole island lay 
open to them, and they made haste to overrun the best of it. They 
avoided the fens and forests, to which the natives withdrew. With- 
in two hundred years their influence had extended even to the utter- 
most parts of Ireland, over the whole of which, as our map shows, 
Saxon village names sporadically occur. The main center of their 
occupation was in the southeast and middle of England, where, from 
their first landings in Kent and Essex, they transformed the entire 
country. Scotland also, south of Edinburgh, was infused with Saxon 
blood if we may judge from our map. This district, from the river 
Tees to the Forth, is in fact, as Taylor says, as purely English as any 
part of the island. The Lothians were reputed English soil until 
the eleventh century. Scotland begins racially not at the political 
boundary of the river Tweed and Solway Firth, but at the base of 
the Grampian Hills. The correspondence of a map of physical 
geography and of Celtic place names in Scotland shows a relation of 
cause and effect. 

This first inoculation with Teutonic blood was an unwilling 
one. We have every evidence that the struggle was bitter to the 
end. The tale of Saint Guthlac, a devout Briton, shows it. Dis- 
turbed in his meditations one night by a great uproar outside his 
hermit hut, he engaged himself in prayer for preservation until the 
morning. ‘The chronicler tells us that he was much relieved at day- 
break by the discovery that the midnight marauders were only devils 
and not Saxons. So strong was the race antipathy that the laws for- 
bade a Briton from drinking from a cup touched by a Saxon till it 
had been scoured with sand or ashes. ‘Two hundred years of such a 
struggle could not but modify the purity of the native stock, as we 
shall be able to prove. 

About the year 850 came the second installment of the Teutonic 
invasion at the hands of the Danes. They put an end to the inroads 
of their Saxon predecessors by attacking them in the rear. Two 
contrasted kinds of expeditions seem to have been dispatched against 
the island. Those which besieged London and skirted the southern 
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coasts were mainly piratical; few names indicating any permanent 
settlement occur. These Danes were in search of booty alone. 
Farther north, especially in Lincolnshire and its vicinity, the charac- 
ter of the names betokens intentional colonization, and a very in- 
tensive one at that. Thus, nearly a quarter of all the village names 
in Lincolnshire terminate in “ by,” as Whitby, Derby, and the like. 
The Saxon equivalent for this Danish word for village is “ham” 
or “ton,” as Buckingham and Huntington. ‘The line of demarca- 
tion of Danish settlement on the south is very sharp. The fens 
deterred them from extending in this direction, for the marshes were 
long a stronghold of the Brit- 
ish, as we have seen. From the 
Wash north over Yorkshire to 
the Tweed they occupied and 
settled the country effectively. 
Three hundred years were ne- 
cessary to accomplish this re- 
sult. 

The Norwegians, coming 
next, mainly confined their at- 
tention to the northern and 
western coasts of Scotland, 
shunning their vigorous com- 
petitors to the south. They 
attacked the island from the 
back side. The fringe of 
Norse place names upon our 
map is very striking. These 
Teutons rarely penetrated far 
inland in Scotland, especially 
along this west coast, for here 
the country is rugged; the 
only means of communication OE deteced 
is by sea; so that the isolated Lewis, Hebrides Islands. 
colonies of “baysmen” were 
speedily absorbed. On the islands—the Shetlands, Orkneys, and 
Hebrides—the case was different. Here the aborigines were often 
entirely replaced by a purely Seandinavian population. Such a 
family with strongly accentuated Norwegian peculiarities is depicted 
herewith. Its contrast with the aboriginal dark population, the 
“old black breed,” shown on a preceding page, needs no comment. 
The effect of a lesser Teutonic strain in the old stock is clearly 
manifested in the second type which accompanies our previous 
portrait. One reason for the Teutonization of these islands is that 
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they were really wintering stations and bases of supplies for the 
expeditions along the coasts of Scotland, Ireland, and Wales during 
the summer season. The only other district where Norse settle- 
ments oceur in fre- 
queney is, as our map 
shows, in Laneashire 
and the lake district. 
This may also have 
been a eenter whence 
expeditions all about 
the western coasts took 
place, planting little 
stations where oppor- 
tunity offered. 

The Normans, last 
of the Germanie series, 
came to the islands 
after they had become 
so infiltrated with Teu- 
tonic settlements that 
but few traces of them 
separately can be de- 
tected. They did not 
come as they entered 
Normandy, as coloniz- 
ers; but as political 
conquerors, a few thou- 
sand perhaps, forming 
a ruling class, just as 
the I*ranks invaded 
south Germany or Bur- 
gundy. ‘Their influ- 
fluence is most strongly shown in York and parts of Laneashire and 
Durham. Much of the land here they laid entirely waste; what 
they did with the native owners we can only surmise. At a later 
time a gradual influx of Norman blood made itself felt in the south 
and east of England, so that Dr. Beddoe coneludes that by the time 
of Edward [ perhaps a fifth of the population was of Norman deseent 
more or less indireetly, 
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The Teutonie immigration had now run its course. The islands 
were saturated. Let us see what the anthropological effect has been 
by returning once more to the eonsideration of physical character- 
isties alone. 

We are now prepared to show why it is that in head form the 
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population of the British Isles to-day is so homogeneous. ‘The aver- 
age cephalic index of 78 occurs nowhere else so uniformly 
distributed in Europe, nor does it anywhere else descend to so 
low a level, save at the two extremes of the continent in Scan- 
dinavia and Spain. For purposes of comparison we have repro- 
duced two maps of these regions herewith. Of Norway we know 
more in detail than of Sweden, thanks to the indefatigable Dr. 
Arbo; but the one country is typical of the other. These maps 
make it clear beyond a shadow of doubt that in these two outlying 
members of Europe we have to do with relatively homogeneous 
populations in this respect. Other facts in our possession prove that 
this uniformity of head form is the concomitant and index of two 
relatively pure, albeit widely different, ethnic types—Mediterranean 
in Spain, Teutonic in Norway. Purity of descent in each case— 
that is to say, freedom from ethnic intermixture—is the direct and 
inevitable outcome of peninsular isolation. It is now proper to 
ask—and this is the crucial question, to whose elucidation all of our 
argument thus far has been contributory—whether we may make 
the same assumption of racial purity concerning the British popu- _ 
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lations. We have a case of insularity even more pronounced than 
in Spain or Norway; we have cephalic uniformity. ‘The interest 
of our problem intensifies at this juncture. If relatively pure, have 
we to do with the type of the Teuton, or of the Iberian race? We 
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are generally known as Teutonic by descent. Or is there some 
complex product here made up of both ethnic elements, in which 
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case the apparent homogeneity revealed by the head form is en- 
tirely specious and misleading? As our mainstay in such matters, 
cephalic index, fails us utterly, since both north and south are pre- 
cisely alike in this respect, we must rely upon the other, albeit less 
stable, physical traits. To these we turn next in order. 

A glance at the accompanying map of relative brunetteness 
suffices to show a curious increase of pigmentation from northeast 
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to southwest, measured by the prevailing color of the hair.* The 
map is almost the exact counterpart of our preceding one of place 
names. From our previons articles we might have been led to expect 
such an increase from north to south; for that is the rule in every 
continental country we have studied. The phenomenon we found to 
be largely a matter of race; but that physical environment, notably 
climate, played an important part. Moreover, we proved that im 
elevated districts some factor conduced to inerease the blondness, 
so that mountains more often contained a fairer population than the 
plains roundabont. Here is a surprising contradiction of that law, 
if law it be; for the Grampian Hills in Scotland, wild and moun- 
tainous Wales, and the hills of Connemara and Kerry in western Ive- 
land, contain the heaviest contingent of brunette traits in the islands. 
The gradation from east to west is in itself a flat denial of any eh- 
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matic influence, for the only change in that direction is in the 
relative humidity induced by the Gulf Stream. 

The darkest part of the populations of these islands constitutes 
the northern ontpost of that degree of pigmentation in Enrope. 
Western Ireland, Cornwall, and Argyleshire in Scotland are abont 
as dark, ronghly speaking, as a strip across Europe a little farther 


* This map is constructed upon a system adopted by Dr. Beddoe as an index of pig- 
mentation. It differs from others mainly in assigning especial importance to black hair as 
a measure of brunetteness, on the assumption that a head of black hair betrays twice the 
tendeucy to melanosity of a dark brown one. Without accepting this argument as valid, the 
map in question seems to accord best with others constructed: by the measurement of pure 
light and dark types on the German system. Dr, Beddoe regards this one as best illustrating 
the facts in the case. 
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south, say from Normandy to Vienna. Even in these most brunette 
areas pure dark types are not very frequent. No such extremes 
occur as Italy and southern France present. ‘The prevailing com- 
bination is of dark hair and grayish or hazel eyes. Such is particn- 
larly the case among the western Irish and southern Welsh.* So 
striking is the brunetteness in the latter case that we find an early 
writer in this century, the Rev. T. Price, aseribing the prevalence 
of black hair in Glamorganshire to the common use of coal as fuel. 
Without accepting this hypothesis, we may be certain of the strongly 
accentuated brunetteness of the peasantry hereabouts. The accom- 
panying Welsh type, strongly brunette, with black hair, is a good 
example. ‘The opposite extreme of blondness corresponds, as nearly 
as we can judge, to the continental populations in the latitude of 
Cologne. Light hair and brown or blue eyes become common. 
This is not as fair as the pure Teutonic race in Seandinavia. We 
shall probably not be far wrong in the statement that the extremes. 
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in the British Isles are about as far separated from one another as 
Berlin is from Vienna. In the darkest regions pure brunette types 
are more frequent than the blond by about fifteen per cent. In the 
eastern and northern counties, on the other hand, the blondes are in a 
majority by an excess of about five per cent. Everywhere, however, 


* The recent work of Haddon and Browne, published in the Proceedings of the Royal 
Irish Academy, Dublin, since 1898, on the western Irish, is our best recent authority on this 
people, 
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all possible crossings of characteristics appear, proving that the popu- 
lation is well on the road toward homogeneity. It is especially worthy 
of note that blondness in some districts often takes the peculiar form 
of freckled skin and red hair. We 
in America are familiar with the 
two types of [rvish—one thus consti- 
tuted, while the other is more often 
compounded of the black or dark 
brown hair and steel-blue eyes. It 
seems, from everyday observation, 
as if this latter variety were far more 
common among the women in our 
immigrants from Ireland. <A simi- 
lar contrast is remarkable in Scot- 
land. Here, in fact, in some districts 
red-headedness is more frequent 
than anywhere else in the world, ris- 
ing sometimes as high as eleven per 
cent. Topinard has undertaken to 
prove in France that this phenome- 
non is merely a variation of blond- 
ness.* At all events, his maps show that red hair its most frequent 
in the lightest departments. In Scotland the same rule applies, so 
that the contrasts between cast and west still hold good. The Cam- 
erons and Frasers are as dark as the Campbells are inclined to red- 
headedness. 

Seeking for the clew to this curious distribution of brunetteness 
in the British Isles, we may make use for a moment of the testimony 
of language. The Celtic speech is represented to-day by Gaclie or 
Goidelic, which is in common use in parts of Scotland and Ireland; 
and secondly by Kymrie or Brythonic, which is spoken in Wales. 
It was also spoken in Cornwall until near the close of the last cen- 
tury, when it passed into tradition. On our map of brunetteness 
we have roughly indicated the present boundaries of these two 
branches of the Celtic spoken language. It will be noted at once 
that the darkest populations form the nucleus of each of the Celtic 
language areas which now remain, especially when we recall what 
we have just remarked about Cornwall. Leaving aside for the 
moment the question whether this in any sense implies that the 
original Celts were a dark people, let us be assured that the local 
persistence of the Celtic speech is nothing more nor less than a 
phenomenon of isolation to-day. The aggressive English language 
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* L’ Anthropologie, iv, 1893, pp. 579 seq. 
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has been crowding its predecessor to the wall in every direction.* 
This has been proved beyond all possible doubt. In the nooks and 
corners, the swamps and hills, where the railroad and the newspaper 
are less important factors in everyday life, there we find a more 
primitive stratum of language. Is it not justifiable for us, from 
the observed parallel between speech and brunetteness, to assume 
also that of the two the darkest type in the British Isles is the older? 
Such is our argument. One detail of our map confirms us in this 
opinion. Notice the strongly marked island of brunetteness just 
north of London. Two counties, Hertfordshire and Buckingham- 
shire, are as dark as Wales, and others north of them are nearly as 
unique. All investigation goes to show that this brunette outcrop 
isareality. It is entirely severed from the main center of dark eyes 
and hair in the west by an intermediate zone as light as Sussex, 
Essex or Hampshire (Hants). The explanation is simple. We 
have already shown that the south Saxons entered England by the 
back door. They spread inland from the southern coast, prevented 
from following up the Thames by the presence of London. On the 
other side the same invaders pushed south from the Wash and the 
Humber. These two currents joined along the hght intrusive zone. 
Our dark, spot is the eddy of native traits, persistent because less 
overrun by the blond Teutons. The fens on the north, London 
on the south with dense forests in early times, left this population 
relatively at peace. This, history teaches us. Natural science cor- 
roborates it strikingly. In a later article, considering purely social 
phenomena, we shall show that peeuliarities in suicide, land tenure, 
habits of the people, and other details of these counties are likewise 
the coneomitants of this same relative isolation. The fact is all the 
more striking beeanse the district lies so close to the largest city of 
Enrope. 

This variation of brunetteness in Britain is not a modern phe- 
nomenon. The contrast between northeast and southwest, while of 
course largely a result of the Teutonic invasions of historic times, 
should not be entirely ascribed to them. They have in all Ikelihood 
merely accentuated a condition already existing. ‘This we assrme 
from the testimony of Latin writers. In facet, Tacitus’ statements, 
the mainstay of the hypothesis of an Iberian substratum: of popula- 
tion in Britain, prove that long before the advent of the Saxons sev- 
eral distinct physical types coexisted in Roman Britain. One of 
these, he tells us im the eleventh chapter of his Agricola, was the 
Caledonian, “red-haired and tall’; the other, that of the Silures in 
southern Wales, with “dark complexion and eurly hair.” He also 


* Ravenstein has mapped it in detail for different decades in the Journal of the Royal 
Statistical Society, London, vol. xlii, 1879, pp. 579-6438, 
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notes the similarity in appearance between the southern Britons and 
the Gauls, and suggests a Germanic origin for the Caledonians, an 
Iberian one for the Welsh, and a Gallic one for the English. This 
is positively all that he said upon the subject, never having been 
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Then Jornandes, a medieval Italian commentator, 
added fuel to the flame by amending Tacitus’ words concerning the 
Silures of Wales, giving them not only “dark complexions,” but 
“black, curly hair.’ Such were the himble beginnings of the 
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Iberian hypothesis, notwithstanding which it has passed current for 
generations as if founded upon the broadest array of facts. What if 
we should conclude that the assumption is correct in the hght of 
modern research! It is no justification for the positiveness with 
which the law has been laid down by hosts of secondary writers. By 
such a tenuous historical thread hangs many another ethnic gener- 
alization. May the day come when the science of anthropology 
assumes its due prominence in the eyes of historians, and renders the 
final judgment in such disputed cases of physical descent! 

Thus far all has been plain sailing. It seems as if the case were 
clear. An Iberian brunette, long-headed substratum, still persistent 
in the western outposts of the islands, dating from the neolithic long- 
barrow period, or even earlier; and a Teutonic blond one, similar 
in head form in all the eastern districts overrun from the continent, 
seem to be indicated. Now we have to undertake the addition of 
a third physical trait—stature—to the others, and the complexity of 
the problem appears. Our map on page 165 shows that the British 
Isles contain variations in average of upward of four inches. Scot- 
land, as we have shown elsewhere, contains positively the tallest 
population in Europe and almost in the entire world. Even the 
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average of five feet six inches and over in Wales and southwest Eng- 
land is not low; for this is greater than any on the continent south 
of the Alps. Broadly viewed, the facts in England alone seem to 
fit our hypothesis. ITere we observe the eastern counties relatively 
tall, with a steady decrease as we pass westward, culminating im 
southern Wales. The ancient Silures or their modern descendants 
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are still relatively short, with an average stature but an inch or so 
greater than the long-barrow men of the stone age. Yor England, 
then, the maps of brunetteness and of average stature agree remark- 
ably well. Our portrait herewith represents this common Welsh 
type. In this case the hair was very deep brown, with dark eyes. 
The slender build and short stature are characteristic. Even the 
curious dark spot north of London, which we have already identified 
as an ancient British outcrop, appears clearly upon our map. It 
seems to be nearly severed from the western short populations by an 
intermediate and seemingly intrusive zone of taller men. Asa rule, 
coast populations all over England are taller than inland ones. Even 
Treland does not seriously embarrass our hypothesis of a primitive 
dark and short population. The eastern half, to be sure, is shorter 
than the western; but a variation of half an inch is not very much, 
and we know that the Irish are much more homogeneous than the 
English or Scotch in color of hair and eyes. The western half 
ought certainly to be shorter to fit our hypothesis exactly, but we 
might possibly ascribe this to chance, to an inadequate statistical 
basis, or some other cause. 

Consideration of the distribution of stature in Scotland, how- 
ever, is enough to reduce the consistent anthropologist to despair. 
The physical traits seem to cross one another at right angles. In- 
verness and Argyleshire, as brunette as any part of the British Isles, 
equaling even the Welsh in this respect, are relatively well toward 
the top in respect of stature. This is all the more remarkable since 
this mountainous and infertile region might normally be expected to 
exert a depressing influence. ‘To class these Scotchmen, therefore, 
in the same Iberian or neolithic substratum with the Welsh and 
Irish is manifestly impossible. The counties south of them, where 
stature culminates for all Europe, are also fairly dark. Only two 
explanations seem possible. Either some ethnic element, of which 
no pure trace remains, served to increase the stature of the western 
Highlanders without at the same time conducing to blondness; or 
else some local influences of natural selection or environment are 
responsible for it. Men with black hair are indeed shorter in many 
places, but the averages shown on our map belie any general law 
in that direction. We have no time to discuss the phenomenon 
further in this place. As Dr. Beddoe acknowledges, the difficulty 
is certainly a grave one. At all events, a profound contrast in re- 
spect of stature between the two branches of the Celtic-speaking 
peoples is certain. The only comforting circumstance is that we 
thus find in language some indication of a very early division of the 
Gael from the Brython. On the whole, the Gaelic branch, the Trish 
and Scotch, seem to agree in stature, and to contrast alike with the 
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Brythonic branch of the Welsh and Cornish. It is permissible to 
suppose that the absence of contact implied by these ancient linguis- 
tic differences might allow of a separate modification of the Scottish 
wing to the end we have observed. At all events, we have laid bare 
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the facts, even if we have pricked holes in the Iberian hypothesis 
thereby. 

Enongh portraits have now been presented to admit of a few 
hasty generalizations concerning the facial features peculiar to Brit- 
ain. ‘To be sure, all sorts of difficulties beset us at onec. It is 
unfair to compare different ages, for example. The youthful coun- 
tenance is less scarred by time. Nor, again, is it just to draw com- 
parisons from different stations in lite. In the same race the ex- 
posed farm laborer will differ from the well-fed and groomed coun- 
try gentleman. Strongly marked racial differences between social 
classes exist all over the islands. The aristocracy everywhere tends 
toward the blond and tall type, as we should expect. We may, 
however, draw a few inferences from the data at our disposal, which 
seem to be well grounded in fact. The most peculiar characteristic 
of the Teutonic face, as a whole, is its smooth, almost soft, regularity. 
The lower jaw of the brunette and more primitive type is apt to 
be squarish and heavy, with the bony ridges above the eyes strongly 
pronouneed. This latter trait appears in nearly all our portraits— 
Welsh, Scotch, or Trish. Jt is notable in the Cornishmen. Jn all 
cases this endows the features with a certain rngegcdness and strength 
which is pleasing to the eye. Finally—for we have no space to en- 
large upon the subject in this plaee—the nose in the Teuton is more 
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apt to be finely molded, thin, and straight. In the early British it 
is heavier, broad at the nostrils, and inclined to irregularity in profile. 
Facial peculiarities are, however, so open to modification by artificial 
selection that they are quite untrustworthy for purposes of racial 
identification by themselves alone. Only when combined with the 
more fundamental traits which we have already examined may we 
place confidence in their testimony. 

A by no means negligible factor in the discussion as to the ethnic 
origin of the most primitive stratum of the populations of the British 
Isles is temperament. To treat of disposition thns as a racial char- 
acteristic is indeed to trench upon dangerous ground. Nevertheless, 
remembering how potent environment, social or material, may read- 
ily become in such matters; even the most superficial observer can 
not fail to notice the profound contrast which exists between the tem- 
perament of the Celtic-speaking and the Teutonic strains in these 
islands. These present almost the extremes of human develop- 
ment in such matters. They come to expression im every phase 
of religion or politics; they can no more mix than water and oil. 
The Irish and Welsh are as different from the stolid Englishman as 
indeed the Italian differs from the Swede. Far be it from us to 
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beg the question by implying necessarily any identity of origin by 
this comparison; yet we can not fail to call attention to these facts. 
There is some deep-founded reason for the utter irreconcilability 
of the Teutons and the so-called Celts. Our most staid aud re- 
spectable commentators, the authors of the Crania Britannica, never 
weary of calling attention to it. Imagine an Englishman—choos- 
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ing one of their many examples of Welch characteristics—describ- 
ing the emotional tumult of a marriage celebration by declaring 
that he “had never see sic a wedding before, it was just like a 
vuneral ”’ ! 

The Welsh disposition or temperament is less familiar to us in 
America than the Ivish; it is the exact counterpart of it. The key- 
note of this disposition lies in emotion. As veliement in speech as 
the Alpine Celt in Switzerland, France, or Germany is taciturn; as 
buoyant and lively in spirits as the Teutonic Englishman is reserved; 
the feelings rise quickly to expression, giving the power of eloquence 
or its degenerate prototype loquacity. This mental type is keen in 
perception, not eminent for reasoning qualities; “a quick genius,”’ as 
Matthew Arnold puts it, “checkmated for want of strenuousness 
or else patience.” As easily depressed as elated, this temperament 
often leads, as Barnard Davis says, to “a tumult followed by a state 
of collapse.” Apt to fall into difficulty by reason of impetuousness, 
it is readily extricated through quick resourcefulness. In decision, 
leaning to the side of sentiment rather than reason, “ always ready,” 
in the words of Henri Martin, “to react against the despotism of 
fact.” Compare such an emotional constitution with the heavy- 
minded, lumbering but substantial English type, and one realizes 
the possible “clashing of a quick perception with a Germanic in- 
stinct for going steadily along close to the ground.” Ascribe it all 
to a difference of diet, if you please, as the late Mr. Buckle might 
have done; derive the emotional temperament from potatoes, and 
the stolid one from beef; or invent any other excuse you please, the 
contrast is a real one. It points vaguely in the direction of a Medi- 
terranean blend in the Welsh and Irish, even to a lesser degree in 
the Highland Scotch. More we dare not affirm. 


THE moderator of the recent General Assembly of the Free Church of 
Seotland, Dr. Hugh MacMillan, an eminent divine of undoubted orthodoxy, 
in his inaugural address before the assembly, said, alluding to scientific 
discoveries, that the scieutific method had created a greater regard for 
truth than ever before existed in the world. The extraordinary exactuess 
of the scientific method in the physical world has reacted beneficially upon 
the moral world, and has led to an intolerance of every form of falsehood. 
The scientific method is carried into theological studies, and men under its 
influence refuse to accept conventional or traditional evidence, and insist 
upon subjecting even the most sacred things to the most rigid investiga- 
tion. Veracity is the passion of their life. In this way the influence of 
recent science in some directions and to sone extent has been unsettling, 
but upon the whole it has been a great and permanent advantage. True 
religion can not possibly suffer from the tests and methods of science prop- 
erly conducted, 
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ARE THERE PLANETS AMONG THE STARS? 
By GARRETT P. SERVISS. 


TIT HIS always interesting question has lately been revived in a 

startling manner by discoveries that have seemed to reach 
almost deep enough to touch its solution. The following sen- 
tences, fresh from the pen of Dr. T. J. J. See, of the Lowell 
Observatory, are very significant from the point of view of our 
inquiry: 

“ Our observations during 1896-97 have certainly disclosed stars 
more diffieult than any whieh astronomers had seen before. Among 
these obscure objects about half a dozen are truly wonderful, in that 
they seem to be dark, almost black im color, and apparently are shin- 
ing by a dull reflected light. It is unlikely that they will prove to 
be self-luminous. If they should turn out dark bodies in fact, shin- 
ing only by the reflected light of the stars around which they revolve, 
we should have the first case of planets—dark bodies—noticed among 
the fixed stars.” 

Of course, Dr. See has no reference in this statement to the 
immense dark bodies which, in recent years, have been discovered 
by spectroscopic methods revolving around some of the visible stars, 
although invisible themselves. The obscure objects that he describes 
belong to a different class, and might be likened, except perhaps in 
magnitude, to the companion of Sirius, which, though a light-giving 
body, exhibits nevertheless a singular defect of luminosity in rela- 
tion to its mass. Sirius has only twice the mass, but ten thousand 
times the luminosity, of its strange companion! Yet the latter is 
evidently rather a faint, or partially extinguished, sun than an 
opaque body shining only with light borrowed from its dazzling 
neighbor. The objeets seen by Dr. See, on the contrary, are “ ap- 
parently shining by a dull reflected light.” 

If, however (as he evidently thinks is probable), these objects 
should prove to be really non-lwminous, it would not follow that 
they are to be regarded as more like the planets of the solar system 
than like the dark companions of certain other stars. A planet, in 
the sense which we attach to the word, can not be comparable in mass 
and size with the sun around which it revolves. The sun is a 
thousand times larger than the greatest of its attendant planets, 
Jupiter, and more than a million times larger than the earth. It 
is extremely doubtful whether the relation of sun and planet eould 
exist between two bodies of anything like equal size, or even if one 
exceeded the other many times in magnitude. It is only when the 
difference is so great that the smaller of the two bodies is practically 
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insignificant in comparison with the larger, that the former could 
become a cool, life-bearing globe, nourished by the beneficent rays of 
its organic comrade and master. 

Judged by our terrestrial experience, which is all we have to go 
by, the magnitude of a planet, if it is to bear life resembling that of 
the earth, is limited by other considerations. Even Jupiter, which, 
as far as our knowledge extends, represents the extreme limit of great 
planetary size, may be too large ever to become the abode of living 
beings of a high organization. The force of gravitation on the sur- 
face of Jupiter exceeds that on the earth’s surface as 2.64 to 1. Con- 
sidering the effects of this on the weight and motion of bodies, the 
density of the atmosphere, the laws of pneumatics, ete., it is evident 
that Jupiter would, to say the very least, be an exceedingly uncom- 
fortable place of abode for beings resenbling ourselves. But Jupi- 
ter, if it is ever to become a solid, rocky globe like ours, must shrink 
enormously in volume, since its density is only 0.24 as compared 
with the earth. Now, the surface gravity of a planet depends on 
its mass and its radius, being directly as the former and inversely 
as the square of the latter. But in shrinking Jupiter will lose none 
of its mass, although its radius will become much smaller. The 
force of gravity will consequently increase on its surface as the planet 
gets smaller and more dense. 

The present mean diameter of Jupiter is 86,500 miles, while its 
mass exceeds that of the earth in the ratio of 316 to 1. Suppose 
Jupiter shrunk to three quarters of its present diameter, or 64,800 
miles, then its surface gravity would exceed the earth’s nearly five 
times. With one half its present diameter the surface gravity would 
become more than ten times that of the earth. On such a planet a 
man’s bones would snap beneath his weight, even granting that he 
could remain upright at all! It would seem, then, that, unless we 
are to abandon terrestrial analogies altogether and * go it blind,” we 
must set an upper limit to the magnitude of a habitable planet, and 
that Jupiter represents such upper limit, if, indeed, he does not 
transcend it. 

The question then becomes, Can the faint objects seen by Dr. 
See and his fellow-observers, in the near neighborhood of certain 
stars, be planets in the sense just described, or are they necessarily 
far greater in magnitude than the largest planet, in the accepted 
sense of that word, which can be admitted into the eategory—viz., 
the planet Jupiter? This resolves itself into another question: 
At what distance would Jupiter be visible with a powerful telescope, 
supposing it to receive from a neighboring star an amount of illu- 
mination not less than that which it gets from the sun? To be 
sure, we do not know how far away the faint objects deseribed by 
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Dy. See are; but, at any rate, we can safely assume that they are 
at the distance of the nearest stars, say somewhere about three hun- 
dred thousand times the earth’s distance from the sun. The sun 
itself removed to that distance would appear to our eyes only as a 
star of the first magnitude. But Zéllner has shown that the sun 
exceeds Jupiter in brilliancy 5,472,000,000 times. Seen from equal 
distances, however, the ratio would be about 218,000,000 to1. This 
would be the ratio of their light if both sun and Jupiter could be 
removed to about the distance of the nearest stars. Since the sun 
would then be only as bright as one of the stars of the first magni- 
tude, and since Jupiter would be 218,000,000 times less brilliant, 
it is evident that the latter would not be visible at all. The faintest 
stars that the most powerful telescopes are able to show probably do 
uot fall below the sixteenth or, at the most, the seventeenth magni- 
tude. But a seventeenth-magnitude star is only between two and 
three million times fainter than the sun would appear at the distance 
above supposed, while, as we have seen, Jupiter would be more than 
two hundred million times fainter than the sun. 

To put it in another way: Jupiter, at the distance of the nearest 
stars, would be not far from one hundred times less bright than the 
faintest star which the largest telescope is just able, under the most 
exquisite conditions, to glimpse. ‘J’o sce a star so faint as that would 
require an object-glass of a diameter half as great as the length of 
the tube of the Lick telescope, or say thirty feet! 

Of course, Jupiter might be more brilliantly illuminated by a 
brighter star than the sun; but, granting that, it still would not be 
visible at such a distance, even if we neglect the well-known conceal- 
ing or blinding effect of the rays of a bright star when the observer 
is trying to view a faint one close to it. Clearly, then, the obscure 
objects seen by Dr. See near some of the stars, if they really are 
bodies visible only by light reflected from their surfaces, must be 
enormously larger than the planet Jupiter, and can not, accordingly, 
be admitted into the category of planets proper, whatever else they 
may be. 

Perhaps they are extreme cases of what we see in the system of 
Sirius—i. e., a brilliant star with a companion which has ceased to 
shine as a star while retaining its bulk. Such bodies may be called 
planets in that they only shine by reflected light, and that they are 
attached to a brilliant sun; but the part that they plav in their sys- 
tems is not strictly planetary. Owing to their great mass they bear 
such sway over their shining companions as none of our planets, 
nor all of them combined, can exercise; and for the same reason 
they can not, except in a dream, be imagined to possess that which, 
in our eyes, must always be the capital feature of a planet, rendering 
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it in the highest degree interesting wherever it may be found—sen- 
tient life. 

It does not follow, however, that there are no real planetary 
bodies revolving around the stars. As Dr. See himself remarks, such 
insignificant bodies as our planets could not be seen at the distance 
of the fixed stars, “ even if the power of our telescopes were increased 
a hundredfold, and consequently no such systems are known.” 

This brings me to another branch of the subject. In the same 
article from which I have already quoted (Recent Discoveries re- 
specting the Origin of the Universe, Atlantic Monthly, vol. Ixxx, 
pages 484-492), Dr. See sets forth the main results of his well-known 
studies on the origin of the double and multiple star systems. He 
finds that the stellar systems differ from the solar system markedly 
in two respects, which he thus describes: 

“1. The orbits are highly eccentric; on the average, twelve 
times more elongated than those of the planets and satellites. 

“2. The components of the stellar systems are frequently equal 
and always comparable in mass, whereas our satellites are insignifi- 
cant compared to their planets, and the planets are equally small 
compared to the sun.” 

These peculiarities of the star systems Dr. See ascribes to the 
effect of “tidal friction,” the double stars having had their birth 
through fission of original fluid masses (just as the moon, according 
to George Darwin’s theory, was born from the earth), and the reac- 
tion of tidal friction having not only driven them gradually farther 
apart but rendered their orbits more and more eccentric. This man- 
ner of evolution of a stellar system Dr. See contrasts with Laplace’s 
hypothesis of the origin of the planetary system through the suc- 
cessive separation of rings from the periphery of the contracting 
solar nebula, and the gradual breaking up of those rings and their 
aggregation into spherical masses or planets. While not denying 
that the process imagined by Laplace may have taken place in our 
system, he discovers no evidence of its occurrence among the double 
stars, and this leads him to the following statement, in which 
believers in the old theological doctrine that the earth is the sole 
center of mortal life and of divine care would have found much 
comfort: 

“Tt is very singular that no visible system yet discerned has any 
resemblance to the orderly and beautiful system in which we live: 
and one is thus led to think that probably our system is unique in 
its character. At least it is unique among all known systems.” 

If we grant that the solar system is the only one in which small 
planets exist, revolving around their sun in nearly circular orbits, 
then indeed we should seem to have closed all the outer universe 
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against such beings as the inhabitants of the earth. Beyond the 
sun’s domain only whirling stars, coupled in eccentric orbits; dark 
stars, some of them, but no planets; a wilderness, full of all energies 
except those of sentient life! This is not a pleasing picture, and I do 
not think we are driven to contemplate it. Beyond doubt, Dr. See 
is right in concluding that the double and multiple star systems, with 
their components all of magnitudes comparable among themselves, 
revolving in exceedingly eccentric orbits under the stress of their 
mutual gravitation, bear no resemblance to the orderly system of our 
sun with its attendant worlds. And it is not easy to imagine that 
the respective members of such systems could themselves be the 
centers of minor systems of planets, on account of the perturbing 
influences to which the orbits of such minor systems would be sub- 
jected. 

But the double and multiple stars, numerous though they be, 
are outnumbered a hundred to one by the single stars which shine 
alone as our sun does. What reason can we have, then, for ex- 
cluding these single stars, constituting as they do the vast majority 
of the celestial host, from a similarity to the sun in respect to the 
manner of their evolution from the original nebulous condition? 
These stars exhibit no companions, such planetary attendants as they 
may have lying, on account of their minuteness, far beyond the reach 
of our most powerful instruments. But since they vastly outnumber 
the binary and multiple systems, and since they resemble the sun 
in having no large attendants, should we be justified, after all, in 
regarding our system as “unique”? It is true we do not know, by 
visual evidence, that the single stars have planets, but we find 
planets attending the only representative of that class of stars that 
we are able to approach closely—the sun—and we know that the 
existence of those planets is no mere accident, but the result of the 
operation of physical laws which must hold good in every instance 
of nebular condensation. 

Two different methods are presented in which a rotating and 
contracting nebula may shape itself into a stellar or planetary system. 
The first is that described by Laplace, and generally accepted as the 
probable manner of origin of the solar system—viz., the separation of 
rings from the condensing mass, and the subsequent transformation 
of the rings into planets. The planet Saturn is frequently referred 
to as an instance of the operation of this law, in which the evolution 
has been arrested after the separation of the rings, the latter having 
retained the ring form instead of breaking and collecting into globes, 
forming in this case rings of meteorites, and reminding us of the 
comparatively scattered ring of asteroids surrounding the sun be- 
tween the orbits of Mars and Jupiter. This Laplacean process Dr. 
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See regards as theoretically possible, but apparently he thinks that if 
it took place it was confined to our system. 

The other method is that of the separation of the original rotating 
mass into two nearly equal parts. The mechanical possibility of 
such a process has been proved, mathematically, by Poincaré and 
Darwin. ‘This, Dr. See thinks, is the method which has prevailed 
among the stars, and prevailed to such a degree as to make the solar 
system, formed by the ring method, probably a unique phenomenon 
in the universe. 

Is it not more probable that both methods have been in opera- 
tion, and that, in fact, the ring method has operated more frequently 
than the other? If not, why do the single stars so enormously out- 
number the double ones? It is of the essence of the fission process 
that the resulting masses should be comparable in size. If, then, 
that process has prevailed in the stellar universe to the practical 
exclusion of the other, there should be very few single stars; where- 
as, as a matter of fact, the immense majority of the stars are single. 
And, remembering that the sun viewed from stellar distances would 
appear unattended by subsidiary bodies, are we not justified in con- 
cluding that its origin is a type of the origin of the other single 
stars? 

While it is, as I have remarked, of the essence of the fission 
process that the resulting parts of the divided mass should be com- 
parable in magnitude, it is equally of the essence of the ring, or 
Laplace, process that the bodies separated from the original mass 
should be comparatively insignificant in magnitude. 

As to the coexistence of the two processes, we have, perhaps, an 
example in the solar system itself. Darwin’s demonstration of the 
possible birth of the moon from the earth, through fission and tidal 
friction, does not apply to the satellites attending the other planets. 
The moon is relatively a large body, comparable in that respect with 
the earth, while the satellites of Jupiter and Saturn, for instance, 
are relatively small. But in the ease of Saturn there is visible evi 
dence that the ring process of satellite formation has prevailed. 
The existing rings have not broken up, but their very existence is a 
testimony of the origin of the satellites exterior to them from other 
rings which did break up. Thus we need not go as far away as the 
stars in order to find instances illustrating both the methods of nebu- 
lar evolution that we have been dealing with. 

The conelusion, then, would seem to be that we should not be 
justified in assuming that the solar system is unique simply because 
it differs widely from the double and multiple star systems; and 
that we should rather regard it as probable that the vast multitude 
of stars which do not appear, when viewed with the telescope, or 
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studied by spectroscopic methods, to have any attendants comparable 
with themselves in magnitude, have originated in a manner like that 
of the sun, and may be the centers of true planetary systems re- 
sembling ours. The argument, I think, goes further than to show 
the mere possibility of the existence of such planetary systems sur- 
rounding the single stars. If those stars did not originate in a 
manner quite unlike the origin of the sun, then the existence of 
planets in their neighborhood is almost a foregone conclusion, for 
the sun could hardly have passed through the process of formation 
out of a rotating nebula without evolving planets during its con- 
traction. And so, notwithstanding the eccentricities of the double 
stars, we may still cherish the belief that there are eyes to see and 
minds to think out in celestial space. 
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By J. MILLER BARR. 


NEW and wonderful field in the realm of photography has 
lately been opened up to the world—a field whose extent, 
variety, and riehness are as yet scarcely realized, though its assiduous 
cultivation by inventive minds has already afforded a harvest of 
interesting results. 

The nature of this new domain is pointed out by the title of our 
present sketch. Aided by ingenious devices, the scientifie photog- 
raphers of to-day are enabled to portray motion in all its varied 
forms with a realism that impresses the beholder. They have, in 
effect, contrived to breathe life into normally changeless records of 
the camera; and the proeess is now applied, with marked success, 
to animated scenes of the most diverse description. The busy 
traffic of city streets, the play of expression upon the human counte- 
nance, the movements of waves, waterfalls, fleeting clouds—these 
and many other effects have been depicted upon the screen with 
equal fidelity before audiences that have seldom failed to show their 
appreciation of the novel form of entertainment thus provided. 

It is true that these “motion views” are subject to certain im- 
perfections. Apart from the flashing or pulsating effeet * which 
distinguishes the pietures, there are frequent blemishes, arising in 
part from mechanical, in part from photographie and other causes. 


* This effect can be got rid of only by considerably increasing the rule per second at 
which the individual pictures are shown. When, however, this rate is as high as forty or 
fifty per second of time, the light-pulsations are hardly noticeable, and can not be said to 
mar the pictures in any appreciable degree. 
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Chief among these canses must be men- 
tioned the use of fanlty apparatus and of 
filns of inferior quality, or which have be- 
come worn by frequent and prolonged use. 
Minor blemishes are, however, of common 
oceurrence, even when the best obtainable 
apparatus and materials are used for the 
purpose. These are referable chiefly to de- 
fects m the sensitized films of celluloid. 
But there is no reason to doubt that better 
films ean he produced, and that pictures of 
this nature will ultimately be rendered as 
free from defects as are ordinary stereop- 
ticon views. 

Meanwhile, these striking productions 
of the photographie art will doubtless con- 
tinue to attract the world’s attention. They 
have already become a souree of much in- 
structive entertainment to the publie; and 
their usefulness, trom this point of view, 
must be recognized by all. But the inven- 
tion has other and more serious claims npon 
our eonsideration, As a means of perma- 
uently recording and vividly illustrating 
notable events its importance will scarcely 
be overestimated. The ordinary photog- 
‘aphy can depict for us only isolated phases 
in the varied phenomena of life or Nature; 
though the value of its precise records, from 
the historian’s standpoint, has of conrse re- 
ceived ample recognition. But the charm 
of animation may heneetorth be added to 
our portrayals of historic seenes. And, in 
like manner, we shall be enabled to record 
the mutable expressions, the gestures and 
mannerisms, as well as the features, of dis- 
tinguished men and women; while the value 
of all such records must increase with the 
lapse of time. These aspects of onr sub- 
ject. are, indeed, so attractive that one is 
tempted to dilate upon them at some length; 
but I shall content myself with a brief allu- 
sion to one reeent event in which the whole 
world has evinced keen interest—viz., the 
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celebration of the Diamond Jubilee of Her Majesty Queen Vic- 
toria. The Royal procession and other imposing features of the 
jubilee ceremonials were duly recorded upon cinematographie films, 
of which fine specimens were sect aside for future preservation in 
England’s National Museum. ‘These have been “ hermetically 
sealed and deposited in the musewn, together with a machine and 
lantern, by means of which they may be exhibited to future gen- 
erations.”’ 

We can only strive to realize, in some dim measure, the fascina- 
tion which those pictured ribbons of celluloid will exercise upon the 
eyes and minds of future Londoners—let us say, at some remote 
epoch, when the throne of Great Britain will be oceupied by a 
monarch of whom we can form no conception, under social condi- 
tions which may differ widely from those existing at the present 
day. 

I have thus far alluded only to the more obvious uses of this 
beautiful invention. But the subject, as we shall presently see, may 
be regarded from two very distinct points of view. On the one 
hand, we are concerned with the ordinary animated pictures, whose 
properties and functions are already known to the public; on the 
other, we have to deal with movements originally imperceptible to 
the eye, but which ean be rendered visible upon a sereen if the slow- 
moving bodies are photographed under conditions described in a 
subsequent part of this article. Pictures of this kind may, for con- 
venience, be spoken of as motion views of the second type. Such 
pictures have not, I think, been produced up to the present time. 
But this aspeet of the subject, though hitherto neglected (if not 
wholly overlooked), is deeply interesting and merits the most careful 
investigation. It will, accordingly, engage our especial notice, 
though the reader will first be led to consider in a general way the 
methods and principles upon which depend the production of ordi- 
nary amimated photographs. 

Although the kinetoscope and cinematograph are regarded as 
distinctively modern contrivances, it should be borne in mind that 
they represent only the recent development of a principle that has 
long been familiar to students of optical science. They are the de- 
scendants, so to speak, of more primitive forms of apparatus, among 
which may be specially mentioned the zoctrope and the phenakisti- 
scope. The latter instrument—an optical toy devised by the famous 
French physicist Plateaa—merits particular notice, since it appar- 
ently represents the first stage in that process of evolution which has 
led up to the elaborate motion-picture machines of the present day. 

Though differing much in the details of their construction, these 
various machines are designed to fulfill the same general purpose— 
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viz., the display in rapid sequence of a long series of photographs, 
which henee convey to the eye and brain the impression of a con- 
tinuous and animated scene. In the kinetoscope the small pictures 
are viewed through an enlarging lens by refleeted light, whereas in 
the cinematograph, phantaseope, vitascope, ete., they are projected 
upon a screen—a plan that is obviously best suited to the require- 
ments of a publie exhibition. 

A machine of the last-mentioned type may be shortly deseribed 
as a stereopticon, combined with such meehanisin as is requisite for 
the precise manipulation of the celluloid pieture film.* When the 


Macimneé For Proseoting ANIMATED PicTURES ON THE ScreEeN. The phantaseope, latest 
model, being an attachment for a J. B. Colt & Co. eleetric lantern. 


apparatus is set in motion the long band of celluloid passes quickly, 
though not continuously, behind the projecting lens, between spools 
or bobbins which revolve at a uniform rate. While thus passing 
from its original spool to the winding reel the film encounters certain 
pulleys and toothed rollers that serve to aceurately direct its move- 
ments. Along its edges are numerous small perforations,} into 
which the teeth of the rollers fit with precision; and by this means 
the small transparencies are made to oecupy exactly similar positions 
when their images are projected upon the canvas. As each picture 
in its turn attains this critical position, it is momentarily brought to 


* See accompanying iNustration of the phantasecoje. For this picture, and for the other 
photographs here reproduced, Fam indebted to Mr. ©. Francis Jenkins, of Washington, D.C., 
inventor of the phantascope, and the author of various notable improvements connected 
with this brauch of photography. 

+ These small square holes—usually six or eight for each picture—are punched cut with 
vreat precision by a machine made for the purpose. They insure correct register, not only 


in exhibiting but also in “ printing” the photographs. 
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a standstill. At the same time a shutter * is opened and an image 
of the picture flashes for an instant upon the screen. The shutter 
is then quickly closed, the picture resuming its motion, while its 
successor 1p the series is brought into a similar fixed situation. 

This temporary stoppage of the film (or rather of a portion 
thereof), as each picture attains its proper place behind the pro- 
jecting lens, is a very essential feature of the process. It is effected 
by various ingenious devices, among which those of Acres, Edison, 
and the Lumiére brothers are deserving of special notice. Without, 
however, attempting to describe these diverse forms of apparatus, | 
will try to indicate in generai terms the means by which an inter- 
mittent motion of the film is secured. Let us assume that a picture 
has arrived at the fixed position already referred to. At the instant 
of its arrival, a portion of the film on the preceding side of the pic- 
ture will be in an unstrained or slack condition. The “slack” is 
then taken up by a continuously moving sprocket pulley, whereupon 
a rod or roller is quickly brought to bear against the now tightened 
film, pressing it to one side and as quickly releasing it. By this 
movement the next picture is pulled into its fixed position, while 
the film is made taut (or nearly so) on the following side of this pic- 
ture. These operations are repeated continuously until the entire 
film has passed through the holding device in rear of the lens. The 
process may be compared, in a general way, with the automatic feed- 
ing of a web of paper to an ordinary printing press. 

A specially constructed camera is used in taking the negatives 
from which ultimately motion pictures are obtained. This camera 
is provided with mechanism generally similar to that employed in 
showing the photographs.+ Indeed, the selfsame mechanism has 
frequently been used for both purposes. The picture roll is replaced 
by a reel of sensitized film, upon which the exposures are made in 
quick succession when the apparatus is set in motion. From twenty- 
five to fifty photographs are thus “laid on” in a second of time. 
The films range in length from fifty to two hundred feet, and contain 
when finished from eight hundred to more than three thousand tiny 
negatives. 

After exposure the film is subjected to the usual photographic 
operations. These are, however, conducted with special arrange- 
ments, rendered necessary by the inordinate length of the film. 
The latter is subsequently made to pass, in contact with a second 


= ad 


* In some forms of apparatus, such as the vitaseope and phantascope, the shutter is 
omitted, The intermittent motion of the film does not seem to mar the continuity of the 
pictures, which are also more fully illuminated in the absence of a shutter. 


+ The Jenkins camera (see illustration) forms an interesting exception to this general 
rule, 
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sensitized film, beneath an incandescent lamp, whereby the photo- 
graphs are impressed or “ printed ” upon the sensitive surface. This 
second film in its turn is passed through the various photographie 
processes. When complete, it is wound upon a spool, and is then 
ready to be placed in the cinematograph or other machine used in 
exhibiting the pietures. Here, as already stated, the mechanical 
arrangements correspond to those employed in taking the negatives. 


Tae Jengins Camera, with rotating system of lenses; capable, in sunlight, of taking one 
hundred pictures per second. 


Thus the pictures, when displayed before an audience, are seen to 
flash out in the same rapid sequenee in which the original scenes 
were presented to the “ eye of the camera.” 

A homely illustration may aid the reader in arriving at a per- 
fectly clear comprehension of this subject. Let us take the case of 
a man who is slowly walking past a high picket fence and gazing 
intently at some moving object on the other side of the fenee. His 
view will be interrupted at regular intervals by the pickets as they 
successively encounter his line of sight. But if he proceed more 
quickly a seemingly continnous view of the object in question will 
be obtamed, though rapid alternations in its brightness will be 
manifested. These effects are due to a well-known cause—viz., the 
persistenee of Iuminous impressions upon the human retina. Thus, 
our observer’s eye retains for a brief period its impression of each 
monieutary elunpse that is afforded him under the conditions just 
deseribed; and the suecessive visual tnages become merged into one 
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another, while the rapid fading of these retinal impressions gives rise 
to the pulsating effect that is familiar to everybody. 

Now, the well-known optical phenomena which I have here at- 
tempted to describe are, in fact, closely analogous to those exhibited 
by the animated pictures.* In the former case we have to deal 
with a moving body; in the latter, with photographs of such bodies; 
and since the momentary images in the first-mentioned case are 
practically changeless, it is evident that a similar general effect must 
be produced upon the organ of vision. 

We have hitherto been concerned with motion pictures of the 
ordinary type—those, namely, which reproduce with accuracy the 
movements of the original scenes. In order to secure this result 
it is essential that our pictures be “taken” and exhibited at the 
same rate per unit of time. Where this condition has not been 
fulfilled, it is manifest that the pictured objects must appear to 
move either quicker or more slowly than their originals. If 
the difference in rate be small, its results will hardly be notice- 
able; if Jarge, a curious but awkward and unnatural effect will be 
produced. 

Suppose now the mechanism of our camera to be altered in such 
wise that successive exposures may be made at relatively long inter- 
vals of time, while the duration of each exposure can be varied at 
will. With this end in view, the camera should be provided with 
clockwork capable of running for twenty-four hours continuously. 
Thus equipped, we should be ready to experiment on objects—such 
as growing plants—whose changes are of too gradual a nature to be 
perceived by the eye. 

An ordinary house plant—let us say a geranium, abutilon, or 
hyacinth—would form an admirable subject for the purpose. The 
photographs might be taken under the electric light + at intervals 
of an hour or more, thougl plants of rapid growth (such as climbers) 
might well be photographed at much shorter intervals. As a uni- 
form illumination is essential, it would be necessary to exclude day- 
light while taking the negatives. At night the light source could 
be maintained continuously—a condition which tends, as is well 
known, to stimulate the growth of plants. The experiments might 
extend over a period of weeks, or even of many months, according 
to the nature of the plant selected. But the resulting film, when 
placed in the cinematograph for exhibition, would be “reeled off ” 


* The analogy will be rendered more exact if we assume that one eye only is used by 
our observer in viewing the moving object. Binocular vision would modify, to a perceptible 
extent, the appearances presented. 

+ An incandescent lamp would probably give the best results, though gas oy oil flames 
could evidently be utilized. 
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in the course of a minute or two,* so that we should have, as it were, 
a greatly magnified representation of the movements involved in 
plant growth. If, for example, our pictures were taken at half- 
hourly intervals, and shown at a speed of fifty per second, the ap- 
parent rate of growth of the plant would be increased no less than 
ninety thousand times. A slower rate would evidently correspond 
to a diminished time interval between successive negatives; and this 
interval should in all cases be so chosen as to insure gradual (though 
distinctly perceptible) changes in the resulting pictures. 

Such views could not fail to produce an effect at once mar- 
velous, unique, and instructive. As pictured upon the canvas, the 
plants would grow and develop before the eyes of onlookers, throw- 
ing out leaf upon leaf, and visibly increasing their dimensions. 
Ifere and there a flower or flower cluster might make its appearance, 
the individual blossoms bursting forth suddenly and remaining visi- 
ble for a brief period only. The process 1s clearly applicable to 
greenhouse or indoor plants of every description, from stately. palms 
or tree ferns down to the most delicate mosses or lichens. Thus, the 
general phenomena of plant growth may be illustrated with a vivid- 
ness never before realized. As object lessons in botany, such motion 
pictures would be invaluable, while the general public, not less than 
the advanced student of science, would regard them with feelings of 
the keenest interest. 

Instead of photographing an entire plant, we might direct our 
efforts to the representation of its more interesting details. Thus, 
an expanding leaf bud or a flower stalk would furnish highly at- 
tractive views for the cinematograph. The microscope, too, could 
be brought to bear, and with its aid we should be enabled to depict 
the more delicate and subtle processes of vegetable growth. Such 
optical studies would be not merely instructive in the ordinary sense 
of that term, but they would be likely to throw new light on bio- 
logical problems of the deepest interest. For we are here concerned 
with changes which can not be directly observed, and whose nature 
ean only be imperfectly apprehended from a comparison of ordinary 
photographs taken for the purpose. We know, for example, that 
common instantaneous views of men or animals in motion convey a 
most imperfect idea of the actual movements involved in walking 
or running; and a similar remark would doubtless apply with 
greater force in cases where the pictured objects were undergoing 
changes of a complex physical nature; so that the human eye, 
aided by the sensatiow of motion, might well sneceed in bringing to 
light laws or relations hitherto unrecognized by botanists. 


* Although the motion views do not commonly endure beyond these Jimits, it should be 
noted that a much longer duration—involving the use of many films—is now practicable. 


An Approacning TRaIn. 
Compare upper and lower views 
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This graphic method should theoretic- 
ally be appheable to inseets and animals as 
well as to plants. In practice, however, it 
can be successtully applied only to the 
lower and the higher forms of animal life. 
On the one hand, we could picture the 
growth of certain lowly organisms in the 
border land between the animal and vege- 
table worlds; on the other, we could por- 
tray the development of a ehild, or even the 
life changes of a human beimg from ehild- 
hood to old age. Pietures of the latter 
elass may evidently be taken at daily inter- 
vals; uniformity in position and expression, 
as well as in the elothing or drapery of the 
subject, being essential requisites to suceess 
in all such cases. 

In dealing with subjects of this nature 
we must take into account the inevitable 
deterioration of the sensitive films through 
lapse of time. It will become necessary, in 
fact, to use shorter films whenever the nega- 
tive series is mueh prolonged. Such films 
eould be treated separately, and afterward 
joined together so as to form one long strip 
a procedure involving only the exercise of 
a little care and the use of some celluloid 
solution. From this composite negative 
film a single uniform roll of pietures would 
ultimately be obtained by the usual proeess. 

The application of this method to out- 
door objects will in general be greatly re- 
stricted, owing in part to the variable light 
and partly also to the influence of wind and 
weather. Some picturesque effeets could, 
however, be obtained by photographing 
natural seenery under varying angles of 
solar illumination—especially in mountain- 
ous regions and near the time of sunrise or 
sunset, when the most striking changes 
would be manifested. Seasonal variations, 
too, might be illustrated by depicting seen- 
ery ina forest from day to day for months in 
snecession. Owing to the gradual nature of 
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such changes it would be practicable to take several negatives at 
about the same hour of each day, an aetinometer being used, and the 
exposures varied in accordance with its indications. The operations 
might thus be omitted during bad weather, an additional number of 
photographs bemg taken on succeeding fine days. Some very pleas- 
ing views for the cinematograph could without doubt be obtained 
by this mode of procedure. 

Turning now from the earth to the heavens, we shall see that 
similar methods are applicable to the most prominent of celestial 
bodies—viz., the sun. The photographie art has long since been 
applied with conspicuous success to the glowing solar disk, with its 
dark spots and brighter patches or “ facule ”; and sueh photographs 
are now taken from day to day at leading observatories in various 
parts of the globe. Durmg recent years, moreover, astronomers 
have contrived to photograph, under ordinary conditions, the sur- 
roundings of the great liminarv-—ineluding the chromosphere and 
prominences, but excepting the corona, which can not as yet be 
studied in the absence of an eclipse. 

I shall not attempt to describe the many interesting features 
shown in such photographs; nor is it necessary in this place to 
indieate the precise means whereby solar picture films can be pro- 
dueed. The chief point to be noted is that echanges—often of a 
rapid and striking eharacter *—are eontinnally oceurring both in 
the sun’s photosphere and its gaseous surroundings. The cinemato- 
graph will enable us to actually see sueh changes taking place; and 
it may be possible in this way to obtain new light on certain fascmat- 
ing, though recondite, problems presented by the sun, while the eom- 
plex solar movements may in any case be pictured in a manner that 
ean not fail to prove deeply interesting and instrnetive. 

Although the common motion views are often described as realis- 
tic, there are two respects in which they fail to correctly represent the 
original scenes. Not only do they lack the charm of color (which 
adds so much to the variety and interest of ordinary seenes), but the 
effect of solidity, due to our bimocular vision, is also absent. As re- 
gards the reproduction of color, we shall have to rest content—at 
least. for some time to come—with monochromic views of ordinary 
moving objects. Tnstantaneons photography im colors is not yet pos- 
sible, nor is it Likely to be achieved in the near future. In the color 
process of M. Lippmann, for example, it is necessary to expose the 
sensitive plates for relatively long periods of time. It may be ques- 
tioned, also, whether such photographs could be suceessfully pro- 
dneed upon celluloid films. And even if these objections were re- 


* We ave here concerned with movements which, though invisible to the observer's eye, 
take place in reality with very great rapidity. 
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moved, there would remain another serious drawback—viz., that 
such pictures must be viewed by reflected light, and hence can not 
be projected upon a screen in the usual way. 

But there are other methods of obtaining colored pictures which 
merit careful consideration from our present point of view.* One 
of these methods is so clearly applicable in the production of motion 
views of the second type that I need offer no apology for the brief 
account of it given below: 

A camera fitted with special apparatus—including three care- 
fully selected color screens—is used in taking the negatives. The 
arrangements are such that three separate images—red, blne, and 
green-yellow—of the scene or subject are thrown upon the sensitive 
(isochromatic) plate. The result is a triple negative, from which a 
transparency is obtained by the usual procedure. If now this trans- 
parency be placed in a lantern provided with a triple objective and 
with color sereens similar to those used in taking the pictures, the 
three colored images of the trausparency may be brought into coin- 
cidence upon the screen. And since the tints of the glasses corre- 
spond to the three primary color sensations, a picture in natural 
hues will be thus produced. The process, in its perfected form, is 
due to Mr. Frederic E. Ives, of Philadelphia, who has in this way 
been able to reproduce the colors of flowers and of natural scenery 
with complete success. 

Now, there is no reason to doubt that similar results can be 
secured by using films instead of glass plates; so that Mr. Ives’s 
ingenious system (or some modification thereof) may probably be 
adapted for use with mechanism similar to that of the cinematograph. 

We may thus hope to obtain striking and beautiful representa- 
tions of plant life, in which not only the forms and movements of 
leaves, stalks, or flowers, but also their glowing colors, will appear 
upon the canvas. 

The realism of our motion pictures may also be enhanced by 
imparting to them the quality of relief, as in the stereoscope. We 
may utilize for this purpose a clever invention known as the lantern 
stereoscope,+ whereby stereo views can be shown upon a screen, the 
pictures being viewed through instruments resembling opera glasses 
in external appearance. It will be possible in this way to exhibit 
animated views of every description in distinct stereoscopic relief. 
Each member of the audience must, of course, be provided with one 
of the binocular instruments above referred to; and it is almost need- 


* It is too soon, as yet, to express any definite opinion with respect to the new Dansae 
process and some other heliochromic methods of recent origin, 

+ The principle of the polarization of light is effectively utilized in this very ingenious 
contrivance, 
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less to add that the projecting maehine, as also the eamera used in 
taking the stereo negatives, must be of duplicate construction. 

The phonograph—or graphophone—has frequently been used 
in combination with machines for the production of motion views. 
By such means Edison hoped to reproduce the sounds aececompany- 
ing many scenes with such perfection that it would be possible to 
represent, for example, the complete performance of an opera or 
a drama, with all its accessories. Up to the present time, however, 
these anticipations have not been realized. The rich song notes of 
a Patti or a Melba can not yet be satisfactorily stored up in the 
phonographie eylinder, to be given out when required with the full 
tone and perfect expression of the artist. But better things may 
be looked for in the near future, and it is probable that Edison’s 
attractive scheme will, sooner or later, be carried into effect. 

Jn an ideal exhibition of this nature we should see the animated 
views appear upon the sereen in relief and in their natural tints, 
while the sounds appropriate to certain scenes would be reproduced 
with as much fidelity as the optical impressions. Mnch remains to 
be done before this ideal can be fully realized; but in the mean- 
time it will be possible, with our present resources, to make some 
progress in this direction, and to obtain pictures of a novel and 
instructive type, by proceeding along the lines which I have at- 
tempted to define in the present article. 


PROCESSES OF CHANGE IN PRONUNCIATION.* 


By MICHEL BREAL, 
PROFESSOR OF COMPARATIVE PHILOLOGY IN THE COLLEGE DE FRANCE. 


joe eee OSTHOFF, of the University of Heidelberg, has 
said that phonetic laws are blind and operate with a blind ne- 
eessity. If, instead of this, he had said that these laws are constant so 
long as they are the effect of our habits, and that our habits, where 
nothing coutradicts them, are manifested uniformly and regularly, 
he would have uttered an incontestable truth. But we do not think 
they are fatal or blind. 
Phonetic changes start from one person. If they are not ac- 
cepted, they remain without effect and are soon forgotten. 
At such an age as ours, with a settled tradition of pronuncia- 
tion, with our schools and academies, the individual has little power. 
But it has not been so always and everywhere. Suppose that, among 


* An address delivered at the institution of the Laboratory of Experimental Phonetics 
im conneetion with the Collége de France. 
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a barbarous people, a man of authority and influence, whether by 
physical defect or from some other cause, commits a fault in articu- 
lation. It is imitated, in the family first, and then among the rela- 
tives and neighbors. The peculiarity of pronunciation spreads, and 
is more marked as it spreads; and if nothing oceurs to interfere with 
it, a phonetic change is accomplished. But is there anything fatal 
in that? The change is very lke those which take place in costume, 
‘or armor, or in the house; a historic fact, having neither more nor 
less of the character of fatality than other historical facts. It is true 
that if we go back to the initial cause we find on final analysis a move- 
ment of the vocal organs; but in what act of our life are not our or- 
gans the final motive? ‘To assume fatality, it would be necessary to 
suppose that on a certain day the organs of speech of all the individu- 
als of a group should be modifled in the same manner. 
There is a reason why the phenomena of language should be 
specially subject to imitation. Being a medium of communication, 
it would lack its essential condition if it varied as between one per- 
son and another, and would lose its right to be. Hence the neces- 
sity of a uniform pronunciation. But this is clearly a matter of 
social necessity, not of a physical fatality. 
A phonetic change may be adopted; or it may be rejected, after 
a longer or shorter struggle; for peoples are composed of individuals 
who are not all of the same age, or of the same sex, or of equal educa- 
tion or social position. In the sixteenth century the Parisians were 
agreed in pronouncing s as r and conversely 7 as s; Paris became 
Pasis, and otseau (bird) became oireau. The poet Marot made this 
matter the subject of a satire. The usage was contested as a ridicu- 
lous affectation, and went out, but not without leaving vestiges. The 
thick utterance of the incredibles of the Directory is another example 
of a merely passing fashion. 
These fluctuations explain the otherwise incomprehensible vari- 

ations of geographical maps of dialects. If we make linguistic charts 
of France in the twelfth, thirteenth, fourteenth, and sixteenth cen- 
turies, we shall find boundaries changing, one province growing 
larger, another smaller, and reverse changes perhaps taking place 
in the following period. Revolutions occur mueh like those of 
political power, but the two do not always coincide. 

Phonetic changes may therefore be tracked. The interchange of 
s and r is thus traced from its beginning in Roussillon northward 
through France, till it reached the Norman islands; a second sub- 
stitution of Germanic consonants, which established a difference 
between High German on one side and Low Dutch, English, and 
Scandinavian on the other, passed from south to north to the fifty- 
first and fifty-second degrees of latitude. The fact is thus explained 
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that linguistic classifications are usually in harmony with geo- 
graphical conditions. The Pushtu (Afghan language) forms a medi- 
um between the Indian and the Iranian; the Areadian (ancient 
Greek), between the three AXolian dialects; the Greek, an intermedi- 
ate point between the Persian and the European languages. The 
Sardinian is halfway between Italian and Spanish.* 

There is no absolutely pure dialect. Every population is mixed, 
has relations with its neighbors, and receives immigrations from 
abroad. A nation is never isolated, or a provinee, or a village; but, 
on the other hand, the eloser the boundaries are drawn up, the more 
frequent are the exterior relations, beeause the distances to be trav- 
ersed are less and the means of making one’s self understood are 
easier. Unity is not found even in the family, whose members are 
in contaet with the outside world, but not all in the same way. And 
finally, when we come to the individual, we have unity of pronuncia- 
tion and phoneties no more, for we do not speak or pronounce in the 
same way when we address a single one or many, when we are cool 
or under the control of passion, when in full vigor and freshness or 
at the end of a day’s work. Nor do we do so when addressing a 
superior or an equal, for conversation is essentially a work of col- 
laboration, and our interloeutor must have his part m it. We some- 
times hear it said of some one that “he knows how to speak to a 
erowd.” <All these cireumstances modify pronunciation.| The sup- 
posed phonetie purity of dialeets will therefore have to be eonsid- 
ered one of the faneies of linguisties. 

The words of the same dialect do not all obey exaetly the same 
phonetie laws. ‘The matter is controlled in part by the prineiple of 
frequency. Words whieh we pronounce more frequently are by 
that very faet prononneed with greater facility; and pronoune- 
ing them more easily, we give less attention and effort to them. 
Examples of this effect of reeurring use of words are furnished 
in the names of persons and places and in exclamations. Words 
become more subject to alteration as we pay less attention to the 
meaning of the different elements of which they are formed. As 
long as we perceive clearly the signifieanee of the two parts of a 
compound, that compound remains intact. But from frequency 
relaxation of attention results, or rather the several parts eease to be 
distinet to the mind, and the whole takes on the value of a single 
sign, and phonetic alteration has free scope. 

Agelutinative languages, like the Hungarian, are less exposed to 
alteration than inflectional languages, for each element has a distinet 


* J. Schmidt, Vokalismus, ii, 182. Schuchhardt, Vulgar Latein. 
} This is well understood in the theater, and we may learn much from actors on this 
subject. 
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value which remains present to the mind. It would be a mistake 
to judge of the perfection of a language by the degree to which it 
has preserved the constituent elements of its words. The language 
performs greater services the further it is removed from its primary 
origin, A word is most perfect when it has reached the condition 
of a simple sign, letting the idea be perceived clearly without ob- 
security or refraction. Under all these considerations the laws of 
phonetics are not blind. It may be remarked, for example, that 
substantives change more readily than adjectives, participles, or ad- 
verbs, because the substantive passes more promptly to the state of 
a simple sign. 

It is affirmed by AL. Brngmann that the change in pronunciation 
starts in the organs before it affects the words; but we can not accept 
it except in pathological cases. A child born with defective organs 
will hear and prononnee particular sounds wrong; but this fault, 
recognized as arising from some deticicney of conformation, bas 
no influence on the development of the language. No matter 
whether it is corrected or not, nobody imitates it. Minute changes, 
on the contrary, which in the beginning modify the articulations so 
slightly that their influence can hardly be perecived, are the impor- 
tant ones, because they are contagious and keep growing larger. It 
~is by changes of this kind, continuing and inereasing from genera- 
tion to generation, that words become shortened, syllables and 
letters are lost out of them, and the pronomneed word becomes so 
different from the spelled one as to excite remark. In nothing else 
do we find better illustrated what a modern writer calls the little 
forees—forces which in the course of ages have differentiated the 
words of half a dozen languages from their native origins, and have 
marked the distinctions between the Germanic tongues. 

If these changes originated primarily in modifications of the 
organs, the sounds undergoing the transformations would disappear 
from the language. Yet we find that the same sounds which are reg- 
nlarly transformed in a larger proportion of words are still maintained 
msome. Ilence the cause of the changes can not be found in modi- 
fications of the organs. We still pronounce & in the same way and 
with the same organs as in the Roman period, although in many of 
the words in which it once figured it has become ch. 

We may obtain some light as to the origin of these phonetic 
changes by studying a similar phenomenon in writing. ‘The hicro- 
glyphics on the earliest Kgyptian monuments are veritable draw- 
ings of definite objects. The same signs are found on more recent 
monuments, but traced as in a eurrent hand, in which the engraver 
or seribe only indicated the contours. It is very evident that the 
hand of the seribes had undergone no modification, and that their 
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sight had not changed. Still less had the hieroglyphics gone ont of 
use. The real and only cause of change was that the minds of the 
people had with the lapse of time become more accustomed to these 
characters, and that an abridged indication of them was sufficient 
to make them legible. It was therefore unnecessary to reproduce 
the detail of the figures, and all that was not essential was omitted. 
If the line of characters always presented an identical text, one of 
those nuvarying formulas found in all languages, the abbreviations 
of the design would be still bolder. ‘The hand and the eyes could 
easily run over these lines, the contents of which were known in 
advance. 

The prime cause of phonetic changes is therefore mental. The 
word is a sort of vocal image impressed in the memory, the more or 
less complete reproduction of which is committed to our organs. 
The mind gradually famiharizes itself with this image, and no 
longer takes the same pains in reproducing it accurately, for it is sure 
of being understood. The will ceasing to watch over the organs, 
they follow their propensities. But if exactness becomes necessary, 
a shght effort of will is effective, the old consonants appear again, 
the contracted syllables resuine their places, and we hear the word in 
its prnnary integrity. 

While we have drawn our comparison from hieroglyphies, any 
movement directed by the will might have furnished a similar an- 
alogy. If we make the same gesture twenty times in succession, 
it will probably be less marked the twentieth time than the first. 

Passing from one insensible change to another, it may happen 
that some sounds will quite disappear from the language, as has 
occurred, for example, with the liquid Jin Zend, where it has been 
absorbed in r. If the organs in such cases seem ineapable, it is not 
because they are different, but because they lack practice. If a 
Parisian youth is trained by an English governess, he runs the 
risk of having an English accent in speaking French. This does not 
prove that the conformation of his organs is peculiar, but that lan- 
guage has as much to do with making the organs as they with mak- 
ing language. 

A third axiom is that the scale of sounds is never returned upon; 
that is, that when an articulation is once modified, it is never restored 
in its primitive purity. The habit of the Latin langnage is to con- 
tract its words; but domnus is at least as old as dominus, Hercles as 
TTercules, and valde as validus; and in inscriptions of the time of 
the empire, we find discipulina for disciplina, tempult for templr, 
aud liberttas for liberlas. Change of s into r is one of the most 
general rules of Latin. But this change could not impose itself 
upon certain proper names, which fidelity or the taste for archaism 
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maintained in their primitive form (Numisit, Papisit, Fusit). 
Speaking metaphorically, we might say that people avoided pro- 
nouncing these names in the same free-and-easy manner as the rest 
of the language. The law of substitution of Germanic consonants, 
which is usually taken as the type and inodel of phonetic laws, pre- 
sents occasional examples of sounds returned upon. It would, 
however, be in our opinion a mistake to offer the substitution of the 
Germanic consonants as a fact that was accomplished at a given 
moment in the history of the Indo-European languages, and the 
direction of which can be fixed within the limits of two dates. Sub- 
stitutions were going on all through the middle ages, as is shown 
by the manner in which Latin words are written in German, and is 
still going on, as may be perceived when a Bavarian or a man of 
Wiirtemberg talks French. Accustomed by the usage of their own 
language to a certain way of pronouncing the explosives, they carry 
the habit everywhere. 

As to the origin of this phenomenon, it is hardly credible that a 
population should have agreed to disfigure the sounds of their lan- 
guage by substituting, according to their whim, hard sounds for 
soft, aspirates for hard sounds, and soft sounds for aspirates. It is 
easier to comprehend that an alien people, adopting an Indo-Euro- 
pean language, should have brought to it the habits of its native pro- 
nunciation. A second substitution of consonants, which proceeded 
from the south of Germany northward, corresponds probably with a 
new afflux of foreign population, which, bringing similar habits of 
pronunciation to an idiom already once transposed, displaced the 
consonants in a new degree, but still in the same direction. The 
difference between the High German and the Low German and Scan- 
dinavian idioms may be explained in some such way as this. 

A fourth and last principle of phonetic changes is that they are 
effected according to the law of least effort. In view of the causes 
already considered, the tendency of language is to economize effort, 
and consequently to replace sounds that exact some degree of encrgy 
with weaker sounds. Thus the Latin labials p and b become v in 
French; some letters cease to,be pronounced; and assimilations take 
place in groups of consonants. If we should listen to a Roman of the 
second or third century from the foundation of the city, we shonld 
probably be surprised at the energy of his pronunciation and the 
intensity of his articulations. Yet it would be incorrect to take this 
asaconstant rule. The shortening and the softening down of words 
do not always result in diminution of effort. New groups of con- 
sonants are formed in the course of changes, which do not require 
less expenditure, but sometimes more. Reduction of time is thus 
often attained at the cost of increase of effort. 
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Among other observations which eseape the ordinary rules of 
assimilation or weakening are those lately studied in the book of 
Meringer and Meyer on Faults of Speech, in the shape of metathe- 
ses, coutaminations, articulations, ete., one class of which consists 
in the interchange of consonants by shifting them from the syllables 
to which they belong to others, so that the displaced consonant 
takes the position of the one that has displaced it. Such steps tak- 
ing place in an idiom without literature or education are as con- 
tagious as the others. It is in this way that the root spek, which 
gives the Latin spectare and the Sanskrit spahk, is in Greek orem, 
whence oxérropat, oxords, cxoréw), and in French the Latin scin- 
tilla, which should make échintelle, has given étincelle. The vocal 
image has been reversed. 

In the laboratory of experimental linguisties which has been 
instituted in this college, these phenomena of phonetics will be sub- 
jected to a scientific study, the articulations of individuals will be ex- 
amined at the moment they are made in the mouth; and by means of 
the instruments of Edison and Marey we shall be able to write the 
sounds, or rather they will write themselves, so that they will offer to 
the minute and protracted observation of the eye what the ear neces- 
sarily perceived in a confused and fugitive way; and thus a whole 
order of research and discovery is opened to linguists, however little 
taste they may have for physies and the natural sciences.—Trans- 
lated for the Popular Science Monthly from the Revue Scientifique. 


In a book recently brought to light, De Naturis Rerum, or Concerning 
the Nature of Things, by one Neckham, who was some time in the late 
twelfth or early thirteenth century a professor in the University of Paris, 
the game of chess is treated entirely as a military diversion. The actions 
of the several pieces are compared to the military deeds of the heroes of 
old or to strategical devices in war. There are other evidences that it was 
played in Europe ordinarily or chiefly by soldiers. Among them is the 
presence of the chess rook (castle) in the coats of arms of twenty-six Eng- 
lish families. It was discouraged by ecclesiastics about Neckham’s time as 
a vanity and source of quarrels. One council, in fact, went so far as to 
order clerks excommunicated who indulged in it. For the same reasons 
John Huss is said to have deplored that he ever learned it. Neckham’s 
account of the game includes a story of Louis the Fat, of France, who, when 
fleeing from Henry I, of England, killed a soldier who had caught his 
horse by the reins, saying that the king could never be taken, even in chess; 
and tells of several sanguinary feuds, with the loss of many lives, being 
occasioned by Reginald Fitz Ayman slaying a nobleman in Charlemagne’s 
palace with a chessman. Neckham’s book is a very curious one, covering 
most of the lore of his time, and treats of poetry. biblical criticism, astron- 
omy, popular myths, birds, fishes, the structure of the earth, trees, compasses, 
fountains, animals, and many other subjects. 
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XITI.—-THE EXISTING METHODS OF TAXATION, 


(Continued from page 17.) 


ISTINCTION setween “Rest” anv “ Persona”? PRoPERTY 
ARTIFICIAL AND NoT NaturaLt.—<As a further help to the 
understanding of the subject, it is important to here eall attention 
to the circumstance that the distinction between real and personal 
property is, to a very great extent, an artificial and not a natural one, 
and that there is not only no common or accepted rule for their 
definition and distinction, but, on the contrary, a great diversity of 
statute enactment by the different States of the Federal Union and 
by foreign governnients on the subject. (For abundant illustrations 
in proof of this statement, see Popular Science Monthly, vol. h, No. 
5, pages 607, 609.) “ The statute laws on the subject of taxation in 
the United States,” says Mr. Hillard, in his Law of Taxation, “is 
as voluminous as the constitutional provisions are few and concise.” 
With a general similarity, the laws of the different States are very 
diverse; and so numerous and frequent are the changes that the 
author disclaims any responsibility in his book for the implied state- 
ment that “the law of any particular State, however recent, is now 
in force.” 

The attempt, therefore, to recognize In a system of laws a dis- 
tinction in respect to the so-called personal property that is perfectly 
arbitrary, and which forty-cight sovereign States of the Federal 
Union may alter at pleasure, is very likely to give a general result 
somewhat akin to that obtained by an artist who, in painting a land- 
scape, selected a cow as his fixed pomt of perspective. If the cow 
had remained quict, the picture might have been satisfactory; but as 
the cow walked off, the details of the picture were not harmonious. 

Vatue Rerations or Lanp anp PropuctiveE Caprrat.—One 
curious phenomenon attending the remarkable changes that have 
taken place within the last half century in the conditions of pro- 
duction and distribution of wealth, has been the more rapid inerease 
in all countries of high civilization of that portion of their national 
wealth represented by the so-called personal property than in that 
portion represented by the value of land. Thus, in Great Britain, 
at the commencement of the present century, the value of land was 
believed to represent about forty per cent of the aggregate wealth 
or property of the kingdom. At the present time it probably does 
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not represent more than twenty-five per cent of such aggregate. In 
the United States the increase in recent years of personal property 
has been so remarkable as to entitle it to be regarded as phenomenal; 
and it can not be doubted that in highly civilized and densely 
populated States, like New York, Massachusetts, Rhode Island, ete., 
the aggregate of property classed as “ personal” is greater in actual 
value than the aggregate of “real” property. In the great American 
cities the value of personal property probably closely approximates 
the English proportion. A recent report of the Boston Business As- 
sociation expresses an opinion that the value of the personal property 
of that city is three or four fold that of its realty! And yet the 
amount of personal property made available for tax assessments 
shows everywhere a remarkable deerease; and this, notwithstanding 
a great concurrent increase In population and in the assessed value 
of real estate. It may also be regarded almost an economic axiom, 
that universally the market value of the aggregate of land and that 
of the aggregate of other productive capital are equal; and for the 
reason that the market value of land is merely the reflection of the 
value of the productive capital placed upon it and its immediate 
vicinity. It would therefore seem to be certain that the decline in 
the valuations of personal property, above noted, is not real, but 
simply represents the failure and utter inefficiency of the existing 
laws which have been enacted with a view of assessing and collecting 
taxes upon. such property. 

The following are some of the most striking illustrations of the 
decline of tax valuations of personal property in recent years in 
the United States: Thus, in 1866, the valuation of the eity of Cin- 
einnati, Ohio, for purposes of taxation was, realty $66,454,602, 
personally $67,218,101. In 1892—twenty-six years after—the 
tax valuation of the real estate of the city was $144,708,810, while 
its personal property had decreased to $44,735,670; or, in other 
words, while the personal property of Cincinnati returned for taxa- 
tion in 1866 was greater than the returned amount of real estate, 
the amount returned in 1892 was only about a quarter as much as 
the real estate; and yet during this quarter of a century the city of 
Cincinnati nearly doubled its population, and undoubtedly increased 
its wealth in a far greater proportion. In the city of Boston the 
value of the realty returned for taxation in 1868 was $287,635,800, 
and of personalty $205,937,300. In 1890 the corresponding figures 
were, realty $619,990,275, personalty $202,051,525, a dispropor- 
tionate gain of realty of $417,938,750., 

In the State of Massachusetts in 1862 personalty was assessed 
at $309,000,000 to $552,000,000 of real estate, or in the ratio of 
fifty-six per eent of the latter. In 1891 the personalty was $556,- 
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000,000 to $1,679,000,000 of real estate, or in the ratio of thirty- 
three and a third per cent. That is, the personalty of the State in 
twenty-nine years increased only $247,000,000, while the real estate 
increased $1,127,000,000, or nearly five times as much in the same 
time. “This simply means that more and more personal property, 
under the rigid tax system of Massachusetts, eseapes taxation. ‘The 
real estate ean not have increased in value without an inerease in 
personal wealth with which to increase the demand for it. Real 
estate does not make a demand for itself.’ In 1870 the personal 
property of the entire State of Massachusetts returned for taxation 
represented an average of $345 per capita. 

It will be noted that the above exhibits represent the lengthened 
experience of the two States which adhere most closely to the infini- 
tesimal theory of taxation; have a system of most comprehensive 
and explicit laws, framed by officials and enacted by legislators who 
believe in their theory, and a system of arbitrary administration that 
finds no parallel, except in thoroughly despotie countries, and is 
wholly antagonistic to the principles of a free government. 

The experience of other States, where, under substantially the 
same provision for the taxation of personal property, the administra- 
tion is less rigorous, is also most instructive. 

In Jersey City, N. J., the tax valuation in 1892 of realty was 
$78,176,000, and of personalty $6,539,750. In 1870 the valua- 
tion of realty in the city of Brooklyn, N. Y., was $188,689,000, and 
of personalty $17,559,980. In 1893 the corresponding valuations 
were $486,497,000 realty, $17,559,000 personalty; and of the latter 
only $7,078,000 was assessed against individuals, the remainder 
being property of banks and corporations. Of the entire property 
of Brooklyn taken cognizance of by its tax officials in 1893, only 
1.35 per cent of the whole was personalty proper. 

In 1870 the entire value of the personalty of the city of New 
York, including bonds, jewels, pictures, furniture, bric-a-brae, ete., 
was put down by its assessors for taxation at $281,142,696; in 1893 
the corresponding valuation was $370,936,000, of which less than 
half was personal estate proper, the remainder being various forms of 
corporate property, although it is reasonably certain that less than 
twenty men, residents of the city, held personal property in excess 
of this amount. 

In 1870 the personal property of the entire State of New York 
returned for taxation represented an average of $99.13 per capita. 
In 1893 this average had fallen to $68.75 per capita. In Comnecti- 
cut, in 1855, as before shown, State stocks, railroad, city, and other 
bonds, and money at interest constituted about ten per cent of the 
aggregate assessed valuation of property of the State. In 1885 the 
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corresponding proportion for taxation was three and three fourths 
per cent. 

Similar illustrations drawn from the recent tax experiences of 
nearly every State in the Union might be indefinitely multiplied, 
and in the most western States of the Union, where the communities 
are mainly agricultural, the opinion of officials is also to the effect 
that personal property, as a rule, exceeds realty, aud to a great 
extent escapes assessment and taxation. 

Another curious and interesting feature of the situation is that 
in all those States where the most minute and thorough system of 
questioning with respect to the ownership of personal property pre- 
vails, investigation shows that, notwithstanding the acknowledged 
great inerease in wealth in the form of personal property in re- 
cent years, the skill of its owners in concealing it has grown more 
rapidly; or, in other words, in every State in which a vigorous 
attempt has been made to reach and assess all the personal prop- 
erty of its citizens, a smaller percentage of such property is taxed 
to-day than was effected under operation of laws a quarter of a 
century ago. 

Resutts oF Recent ApministRATIVE ExprErtences.—<A. notice 
of some comparatively recent administrative experiences in attempt- 
ing to successfully enforce taxation of personal property is especially 
pertinent at this point. 

In 1879 California proposed a new Constitution. It was drafted 
in accordance with what was supposed to be the interest of the agri- 
cultural voters of the State, and was by them ratified, the merchants, 
commercial and financial interests being almost unanimously arrayed 
in opposition and voting against it. Under this Constitution and the 
laws made in pursuance of it, the results have been thus summarized: 
“Not only were bonds, money, and eredits taxable, without any de- 
duction on account of debts, except from credits, and then only such 
debts as were due to residents of the State of California, but holders of 
stock in corporations were avowedly and intentionally subjected to 
double taxation; first, upon the corporate property, and again upon 
the capital stock, which is merely their evidence of title to that 
property. It was supposed, alike by the friends and enemies of the 
new Constitution, that under its operation personal property of every 
description would be thoroughly reached, and at any rate that what- 
ever was by any chance overlooked would be more than made up 
by double taxation upon that which was found. The actual result 
has been to falsify all the predictions of both the friends and enemies 
of the Constitution—for it has done no good, and very little harm, 
except, in promoting fraud—for the reason that the capacity of the 
patriotic taxpayer to commit perjury and the susceptibility of assess- 
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ors to bribery have been altogether underestimated.” Some of the 
results have been positively ludicrous. 

“Tf the assessment returns are to be believed, in nine tenths of 
California there is not a pound of butter; in four fifths of the State 
the sheep do not produce any wool; fifty counties have quantities 
of beehives, but only four have any honey; personal property is 
vanishing from San Francisco; loans of money are becoming un- 
known in the rest of the State; bonds of cities and municipalities 
of all kinds are not held within the State to an amount equal to 
one sixth of the county bonds outstanding alone; and, finally, money 
has been smitten by a pestilence, two thirds of all that there was 
before the adoption of the Constitution having already taken to itself 
wings, and the remainder being evidently on the way. One of the 
great objects of the new Constitution was to tax railroad, telegraph, 
and telephone companies to the last cent of their value. The actual 
result has been that telegraph and telephone companies are now 
assessed for the cost of less than their bare poles, or about sixty-five 
dollars per mile. The railroad companies resisted taxation for one 
or two years, at the end of which, by a singularly simultaneous im- 
pulse of virtue, some thirty boards of supervisors directed their dis- 
trict attorneys rigorously to prosecute the railroad companies to the 
uttermost of the law. Thirty district attorneys forthwith hauled 
the railroad companies before the magistrates of justice. With 
equal promptness the thirty boards of supervisors met, and, without 
any consultation with each other, passed resolutions directing the 
district attorneys to compromise all suits at sixty per cent of the 
amount elanned; and the thirty district attorneys obeyed before 
the State officers could put in a protest.” 

It was anticipated that the new order of things would increase 
the burden of taxation on the city of San Francisco, and especially 
on personal property and money at interest. What actually hap- 
pened is shown by the following figures: In 1880, before the new 
laws became operative, the city of San Francisco paid taxes on a 
valuation of $68,586,000 of personal property not money, and on 
$19,747,000 of money at interest or otherwise. In 1886, after the 
law had been operative for five years, it paid on a valuation of $48,- 
705,000 of personal property, a decline of one third, and $6,188,- 
000 of money, a decline of two thirds. In 1894, after the law had 
been in operation for fourteen years, it paid on a valuation of 
$56,130,000 of personal property, a decline of $12,454,000, and 
$7,100,000 of money at interest, a decline of $12,647,000. 

It was naturally supposed that the new Constitution would have 
great influence in increasing the assessment of personal property in 
the form of tangible, visible merchandise, and of bonds and credits. 
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But the assessors of San Francisco found less of merchandise to tax 
in 1886 in that city than they did in 1880; and less in 1894 than 
they did in 1880, while the value of bonds returned by its citizens 
declined from $2,311,000 in 1880 to $449,000 in 1886. The total 
inerease in the valuation of merchandise for bonds and credits for 
taxation in the fourteen years from 1875 to 1889 was less than one 
per cent. 

The most recent, important, and incontrovertible record, how- 
ever, of administrative experiences on this subject is to be found 
in the report of a tax commission authorized by the Legislature of 
Ohio, composed of four eminently qualified citizens—two Repub- 
licans and two Democrats—and presented to the Governor of that 
State in December, 1893. It is no exaggeration to say that, since 
the days of the French monarchy under Louis XVI, no report has 
been or could be made more disereditable to the people of any coun- 
try claiming to be civilized, honest, and law-abiding. 

The report first shows that Ohio has “the most efficient and 
minute scheme ” of listing in duplicate “all classes of property ”— 
dogs specially included—* which has been devised in any State.” 
“Every citizen is bound under oath to make a complete return of 
his property,” embracing all forms of personalty. “If he declines 
to make the oath required by law, a penalty of fifty per cent is 
added.” This listing system in Ohio is characterized by the com- 
mission as like “the assessment list used in Germany in medizval 
times (1531),” which it further asserts “has been abandoned every- 
where inEurope.” The statute provides that a designated official 
“may through the probate court call before him the citizen and 
examine him if he suspects that the return is not a complete one”; 
aud in addition to all this the law empowers each county to contract 
with such persons—* tax inquisitors””—who may give information 
as to any personal property that has been “improperly withheld 
from the returns”; and who shall be “ rewarded” to the extent of 
twenty per cent of the amount of tax “recovered through their 
efforts.” 

From a large amount of evidence collected by the commissioners 
and officially published by the State, the following selections illus- 
trate the efficacy and workings of this system and its statutes: 

For the year 1891 the gross amount of revenue collected in the 
whole State of Ohio throngh the operation of the tax inquisitorial 
law was about $750,000, or about two per cent of the entire taxes 
of the State. For the nine years from 1885 to 1893 inclusive, dur- 
ing which time this act was operative in Hamilton County, which is 
mainly the great and rich city of Cincinnati, the whole amount of 
taxes paid by its citizens was about $50,000,000, of which less than 
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$400,000 accrued through the operation of this agency. It is prob- 
able, however, that through its moral influence the taxpayers were 
induced to make larger returns of personal property than they would 
otherwise do. On the other hand, the commission report as a gen- 
eral effect of the “tax inquisitor law”’ in eity counties that when a 
man of large wealth is made to pay through its agency he leaves the 
State; but in the country counties, as the man of means is not able 
to sell his property and remove from the State, he is forced to remain 
and pay the tax. 

Again, the laws of Ohio require that all moneys owned by its 
citizens shall be annually returned for taxation. For the whole 
State the tax commission reports that there was 6n deposit in the 
year 1892 to the credit of individuals in national, State, and private 
banks, and exclusive of moneys redeposited by one bank with others, 
at least $190,000,000, “and probably a much larger amount.” Of 
this $190,000,000, there was returned in 1893 for taxation a little 
over $38,000,000. In connection with this experience the commis- 
sion calls attention to the following other extremely significant facts: 
“Of this estimate of $190,000,000, about $128,000,000 was de- 
posited in the banks of the five counties containing the cities of 
Cincinnati, Toledo, Cleveland, Dayton, and Columbus. These same 
counties, however, returned for taxation only $6,088,096, while the 
remainder of the State, having about $70,000,000 in bank deposits, 
returned over $32,000,000.” In the spring of 1892 there were on 
deposit in the various banks (national, State, and savings) of the 
city of Cleveland about $63,000,000. Of this money there was 
returned for taxation in that same year only $1,800,593; and about 
half of this sum was derived from the townships outside of the city.” 

The final conclusions of the commission were that “ while in the 
country counties” (of Ohio), “ where the assessor is personally ac- 
quainted with the circumstances of the taxpayer, and knows his 
wealth, the taxation of intangible property is perhaps feasible, it is 
in the city counties an utter failure. The general property tax has 
become in the city counties ” (of the State), “ to a very considerable 
extent, a tax upon tangible property only; and that no appreciable 
part of the intangible property existing in the city counties is reached 
by our method of taxation.” 

The net result of all the comparisons made by the Ohio com- 
missioners between city and farming districts finally goes to prove 
that the tax upon personal property makes farmers pay from four 
dollars to seven dollars where it makes the residents of large cities 
pay one dollar. 

Speaking generally of the effect of this Ohio scheme of taxation 
the commission further says: 
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“The system as it is actually administered results in debauching 
the moral sense. It is a school of perjury. It sends large amounts 
of property into hiding. It drives capital in large quantities from 
the State. Worst of all, it imposes unjust burdens upon various 
classes in the community: upon the farmer in the country, all of 
whose property is taxed because it is tangible; upon the man who 
is scrupulously honest; and upon the guardian, executor, and 
trustee, whose accounts are matters of public record. These bur- 
dens are unjust because by the system as administered these people 
pay the taxes which should be paid by their neighbors.” And the 
commissioners finally add that “ these conclusions are in accord with 
all current authorities on the subject.” 

That this claim of accordance on the part of the Ohio ecommis- 
sioners is fully warranted, attention is next asked to the conclusions 
of other State commissions which within a comparatively recent 
period have also officially investigated and reported upon this sub- 
ject. Thus, a tax commission of New Hampshire in 1876, after 
recognizing the inefficiency of the existing laws for the taxation of 
personal property and “their corrupting and demoralizing influ- 
ences,” “frankly admit that they are unable to frame any law to 
which a free people would submit, or should be asked to submit, that 
will bring this class of property under actual assessment more effectu- 
ally than it now is.” An Illinois commission in 1886 asserted that 
the existing system “is debauching to the conscience and subversive 
of the public morals—a sehool for perjury, promoted by law.” A 
Connecticut commission in 1887 reported that “the results of an in- 
vestigation of nearly three years into the workings of our tax system 
have bronght us to the conclusion that all items of intangible prop- 
erty ought to be struck out of the list. As the law stands it may be 
a burden upon the conscience of many, but it is a burden on the 
property of the few, not because there are few who ought to pay, 
but because there are few who can be made to pay.” A West Vir- 
ginia comission in 1884 asserted that “the payment of the tax on 
personalty ” (in the State) “is almost as voluntary, and is considered 
pretty much in the same light, as donations to the neighboring 
ehureh or a Sunday school.” 

In Massachusetts, where the law admits no offset of debts against 
visible and tangible property, and is regarded as complete, and where 
its execution is acknowledged to be most arbitrary and inquisitorial— 
some towns publishing each year every known item of each man’s 
personal property, even down to the family pig and a string of 
sleigh bells—the most intelligent officials admit that their system 
is a comparative failure; and almost a complete failure as to reach- 
ing evidences of indebtedness, which, as before shown, constitute in 
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modern times so large a part of the personal property of every civil- 
ized community. 

In the State of New York, where the letter of the tax laws in 
respect to the subjects of taxation is nearly the same as in Massa- 
chusetts and Ohio, but the administration less stringent, and where 
the aggregate of personal property nearly or fully equals in value 
the aggregate of real property, the proportion of the former returned 
for taxation is not in excess of one fifth of the total assessed valua- 
tion; while in the great city of New York, with a population of 
over a million, not one per cent of her citizens stand upon the books 
of the assessors as possessing any personal property subject to taxa- 
tion other than shares in banking institutions. 

In Wisconsin the State appears to have drifted into the same 
condition of things as in New York, and the attempt to tax personal 
property has been practically abandoned, except in the small villages 
and rural districts. In Georgia, which is reported to be well served 
by its taxing officials, its comptroller asserts that in respect to the 
mere article of merchandise which can be seen and handled, not 
fifty per cent is returned for taxation, and that in the city of Savan- 
nah in 1886 not ten watches were subjected to taxation. 

To complete this record of experience it is desirable to add that 
there is not a single economist or financier of note, either in the 
United States or Europe, who upholds the “ infinitesimal ” or “ gen- 
eral property ” tax as a desirable or essential feature of any fiscal sys- 
tem, its characterization by M. Leroy-Beaulien, the celebrated French 
economist, being that “a cruder instrumentality of taxation has 
rarely been devised.” 

Again, in every country on the globe where a direct tax on per- 
sonal property in the hands of individuals has been laid, the system 
has exhibited the same features of badness. No experience in any 
country has suggested any practical improvements of it. It has 
never been improved; it has never grown better; it has always, 
under all circumstances, exhibited a tendency to grow worse. It is 
a fact creditable to the superior intelligence of other lands that it 
no longer is found in any civilized country on the globe, the United 
States alone excepted; and in this country it is no longer found in 
Pennsylvania, New Jersey, and perhaps some other States. 

Prof. E. A. R. Seligman, of Columbia University, who has 
written much on this subject, sums up the result of his investigations 
in the following language: “It will be no exaggeration to say that 
the general property tax in the United States is a dismal failure. 
Every country also, with the exception of Holland and the States of 
the Federal Union, has abandoned this system of tax as something 
wholly impractical. In recent years in both England and France 
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the necessity of raising increased revenues has drawn especial atten- 
tion to the subject of local taxation; but in neither of these two 
countries has any prominent speaker or writer advocated the direct 
taxation of personal property, or even alluded to the subject, exeept 
to scout the very idea of sueh a proposition.” * 

And yet, notwithstanding this record of disastrous and diseredita- 
ble expericnee, and the opposition to the almost unanimous Judgment 
of all whose investigations warrant the expression of opinion, the 
strength of popular prejudice in the United States in favor of the 
infinitesimal system of taxation is so great as to make the substitu- 
tion of any better system a matter of very great difficulty, and per- 
haps a present impossibility. “ Although all Europe, as already 
pointed out, has tried and disearded taxation of personal property, 
our own people have grown up under the opposite system. Every 
State tries to tax it. No Ameriean las any personal experience of 
a system which does not pretend to tax it. The proposition to dis- 
pense with such taxation, therefore, strikes every Ameriean as an 
experiment. Few Americans know or eare anything about the 
experience of other nations.” 

There is, however, at the present time, some gratifying evidence 
of a change in popular sentiment in favor of radical tax reforms. 
Thus, in October, 1897, the grand jury of the county of New York 
made a presentment on the subject of taxation under the following 
eircumstances: A complaint was made against the tax offieials, charg- 
ing undervaluations of property, and therefore perjury, but the 
erand jury finds in effect that the State laws are of such a charaeter 
that assessors are almost inevitably led into blunders, and it recom- 
mends a general revision of the tax laws imposing upon the State 
the duty of assessing personal property, so that local expenditure 
may be paid by real-estate taxes alone, and the “question of con- 
tinuing or abolishing personal taxes” be “fought out on State 
lines.” 

A special tax commission, appointed by the Governor of Massa- 
chusetts, and composed of men of wide financial experience and 
business ability, after careful study of this subject, reported in 
October, 1897, in favor of the entire exemption of personal property 


* Holland, by reason of her immense national debt, the largest, comparatively, of any 
country, has been obliged to maintain a most rigorous and extensive system of taxation in 
order to raise revenue sufficient to the wants and requirements of the state. But it has 
been prominently brought out, in recent years, that the decadence of Holland dates almost 
from the hour when taxes were imposed on manufactorics, commerce, fishing industry, and 
moneyed capital. Business went elsewhere, and with the decline of business the ability to 
pay taxes diminished, and the burden of taxation augmented. (See Journal des Eeono- 
mistes, November, 1871; also Principles of Political Economy, J. R. McCulloch, pp. 
470, 471.) ° 
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and the substitution of other agencies (to be hereafter noticed) for 
the collection of revenue. 

A fact of historical interest which ought not to be overlooked 
in this connection is that whenever a system of infinitesimal taxation 
(or a general property tax) has been projected, its authors have been 
led, as it were, by instinct to the conclusion that its execution, with 
any degree of effectiveness, must depend upon the employment of 
extraordinary and arbitrary measures. Thus, the old Romans, who 
first notably established the taxation of personal property at the 
period of the decadence of the empire, and who were not troubled 
with any restrictions of a constitutional character, or any very nice 
notions about personal liberty or general morality, clearly perceived 
this, and accordingly invested their tax officials with the power of 
administering torture as a means of compelling information (answer- 
ing questions) and enforcing payment; and that the tax officials 
were not backward in using the power with which they were in- 
vested is proved by a variety of evidence. 

Thus, Zosimus, who wrote in the fifth century a. p., states that 
the period of the tax collection upon general industry “was an- 
nounced by the tears and terrors of the eitizens, who were often 
compelled by the impending scourge” to meet their obligations; 
and Gibbon, in treating of this feature of Roman history, in a meas- 
ure justifies the proceeding in the following language: “The seeret 
wealth of commerce and the precarious profits of art and labor are 
susceptible only of a discretionary valuation; and as the person of 
the trader supplies the want of a visible and permanent security, the 
payment of the imposition, which, in the case of a land tax, may be 
obtained by the seizure of property, can rarely be extorted by any 
other means than those of corporal punishment.” 

And it is also especially worthy to note that in every instance 
in which attempts have been made of late in the United States to 
remedy the recognized imperfections and inequalities of existing 
systems of local taxation, the persons intrusted with the duty, possi- 
bly without knowing, and probably without caring, what were the 
experience and custom of the old Romans, have been led by their 
instinets and intuitions to go as far in the torture direction for the 
obtainmg of taxes on personal property as the conditions of our 
modern civilization and the state of public opinion would allow. 

The most curious and confirmatory evidence of this is to be 
found in a method of procedure adopted in the city of Boston, Massa- 
chusetts—a method which has no parallel except in the records of 
the middle ages and of the Inquisition, and constitutes in itself a 
satire upon any claim to the enjoyment of a wholly free and enlight- 
ened government. For failing to obtain satisfactory information 
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about the private affairs of any individual the chief assessors and 
their subordinates in that city, to the number of some fifty, meet in 
secret session in a large upper chamber set aside for the purpose, and 
appropriately termed the “dooming chamber,” when the citizen in 
question, without being present either by connsel or in person, is 
arbitrarily doomed to the payment of any sum which a majority of 
those present may think proper, and from which “dooming” there 
ean be no appeal. 

The following record of the actual working of this system may 
be thus illustrated: During the year 1889 the whole amount of tax- 
able personal property which the assessors of Boston were able to 
discover, exclusive of bank stoek, was $39,000,000, of which amount 
$14,570,000, or thirty-seven and a half per cent, was returned as 
visible, and $27,650,000 as invisible. Being dissatisfied with this 
result, which was all that was justified by any facts which the assess- 
ors could state, they proceeded to multiply it four and a half times 
by a mere guess. In their “dooming” chamber they guessed that 
personal property, other than bank stock, ought to be valued at 
€186,000,000; and the citizens of Boston were compelled to pay 
taxes upon that amount. Could anything be more monstrous or 
absurd than a system of taxation which, even when administered 
by phenomenally honest and competent men, produces such results? 

Tue Use anp Vatur or Oatus as an Apsunct or Taxation.— 
Consideration is properly asked in this connection to the use and 
value of oaths, an increase in the number and stringeney of which 
is often regarded as essential to effective and equal taxation. It is 
the all but unanimous opinion of officials who of late have had ex- 
tensive experience in the administration of both the national and 
State revenue laws that oaths as a matter of restraint, or as a guaran- 
tee of truth in respect to official statements, have in a great measure 
ceased to be effectual; or, in other words, that perjury, direct or 
constructive, has become so common as to almost cease to occasion 
notice. In fact, there has come to be a feeling in the community 
that an oath in respect to matters in which the Government is a party 
is a mere matter of form, of mechanical procedure, and that its viola- 
tion, especially with a mental reservation, and when the interest of 
ether individuals is not speeifieally affected, does not in itself consti- 
tute a crime. The fact that the assessors of almost every State 
every year make oath that they have valued all property at its 
actual value, when they know they have not, constitutes one proof 
of the truth of this assertion. The everyday entry of goods at the 
eustomhonse at undervaluation constitutes another; the enormous 
frauds committed in recent years under the internal revenue laws 
of the United States, which in the ease of distilled spirits en- 
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tailed a loss in a single year of over $130,000,000, and in which 
the taking of false oaths was at every step an essential feature, 
constitutes a third; while of individual examples, which every 
assessor of experience can detail, the record would be almost inter- 
minable. 

During the past few years the low tone of commercial morality 
in the United States has been a fact generally recognized and much 
commented upon; but it has not, that we are aware, been made a 
subject of inquiry by those to whom the guardianship of public 
morals is particularly intrusted. How far the existing system of 
laws relating to taxation—national and State—are justly charge- 
able with the results to which reference has been made, or how 
much in the division of responsibility is to be set down to the 
account of those who violate the law, and how much to those who, 
forewarned of the weakness of human nature, deliberately make 
laws which especially lead men into temptation, are yet unsettled 
questions. 

A point of great imterest and importance in this connection, 
though often overlooked, is that even if all the States of the Federal 
Union should entirely exempt personal property within their ter- 
ritory and jurisdiction from taxation, it would nevertheless, owing to 
the dual nature of the Government of the United States, be subject 
to a large measure of heavy and disproportionate taxation. Thus, 
the expenditure of the Federal Government, which represents taxa- 
tion, was in 1896, ineluding the cost of revenue collection, in excess 
of $445,000,000, not one cent of which was derived from taxes on 
real estate.* The aggregate of annual taxation by States, counties, 
cities, municipalities, and the District of Columbia for the same year 
is estimated by reputable authorities to have been about $400,000,- 
000, of which at least one fifth was assessed or was collected from 
personal property. If real estate paid all the State taxes, personal 
property therefore would still be paving all the United States Govy- 
ernment taxes, or a large excess of its equitable share of any or all 
national taxation. A claim that any personal property owner is 
justified in protecting himself against such extortion in any and 
every legal way has much, therefore, to be said in its favor. When 
such protection ean not be effected legally, he has only to leave the 
State for others that are not extortionate oppressors of capital. But 
who can not perceive on reflection that personal property (capital) 
must be largely used by its owners and at fair rates at their residence; 
and that the home of such capital will show the benefit in increased 
local business, increased population, and increased value of real 


* Real estate pays no Federal Government tax. 
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estate by its use? Why, then, so much overrighteous talk of per- 
sonal property owners dodging taxation? 

Logical and ingenious as have been the arguments in opposition 
to the legal exemption of personal property from taxation; the cita- 
tion and consideration of the undisputed experience of all countries, 
people, and ages are all that is necessary to refute and disprove 
them. There was a time when nearly all men believed and taught 
that the world was flat, and when the few who lisped to the con- 
trary exposed themselves to a charge of religious heresy and punish- 
ment. But a comparatively short navigation experience effectually 
put an end to all controversy on this subject; and it is doubtless 
only a question of time when personal property will be exempt from 
governmental taxation, because no system has ever been devised, or 
is hkely to be, which will enable a state to tax it with any approach 
to uniformity and equity. 

Oriain AnD History or THE GreneraLt Property Tax.—The 
idea that in order to tax equitably it is necessary to assess every- 
thing capable of resulting in the obtaining of revenue is not original 
with the American people. Its inception dates back to the dawn 
of civilization, and its development may be regarded as in the nature 
of an economic evolution. In the incipient stages of society, as 
already pointed out, property consisted exclusively of things tangi- 
ble and visible—lands, buildings, cattle, slaves, agricultural products, 
household effects, and implements—and what was exacted by rulers 
or chiefs of their subjects was arbitrary proportions of such kinds of 
property or of personal service, and was not in any proper sense 
taxation, but tribute. For thousands of years there were no credits 
or material evidences of indebtedness, as there are none at the present 
time among barbarians or half-civilized people; for a knowledge 
of letters, of the art of writing, and a somewhat durable and portable 
material to write upon were essential prerequisites for their exist- 
ence, the earliest evidence of the recognition of anything like a 
mortgage being the inscriptions on certain clay tablets excavated 
from the ruins of the ancient cities of Babylon and Assyria, which 
were evidently the highest results of long and slowly developing 
civilization. In fact, in the early stages of society there was no 
important form of capital other than landed property and the instru- 
mentalities, including slaves, for its cultivation, and sd far as the 
system for obtaining revenue for the rulers or state merited the name 
of taxation, it was practically a “land ” tax. 

As civilization advanced, slavery gradually broke down; trade 
or traflic between individuals or adjacent communities extended and 
became commerce; free labor appeared; capital developed and mul- 
tiplied the forms of visible, tangible property. Then the system 
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of obtaining revenue began to have the characteristics of a general 
property tax; and as the coincidence of great value with small bulk 
in some forms of tangible, visible property favored concealment, 
some methods of obtaining revenue trom property other than mere 
inspection became necessary, and were obtained by the Romans 
in the latter days of their empire by endowing their assessors and 
caxgatherers (as before shown) with the power to administer torture 
to unwilling taxpayers, a method that was followed and perpetuated 
until within a very recent period by the rulers of most Asiatic coun- 
tries; and in later days, when credits came into existence and exteu- 
sive use, and titles to property and evidences of indebtedness were 
regarded as property, although intangible and invisible, a method 
for discovering and assessing the same, as approximate to actual 
torture as a higher civilization would sanction, was everywhere 
adopted. 

And how such methods continue to exist and their practice be 
regarded with favor in states and commuuities claiming to be in the 
highest degree civilized and enlightened, finds proof and illustra- 
tion in the following circumstance. In 1874 the Legislature of 
Massachusetts created a commission of three persons to inquire into 
the expediency of amending the laws of that State in respect to tax- 
ation, and placed at its head the chairman of the Board of Assessors 
of the city of Boston, a gentleman long identified with, if not the 
originator of, the idea of making an arbitrary, irresponsible “ doom- 
ing chamber” an essential feature of tax administration. At the 
outset this commission was evidently impressed with the necessity of 
vindicating the “ infinitesimal ” or “ general property ”’ tax system, 
then and at the present time especially favored and fully exempli- 
fied in their State. And they set about it in the following manner: 
with the Declaration of Independence before them, maintaining it to 
be in the nature of a self-evident truth that “all men are endowed 
by their Creator with certain inalienable rights,” and “ that among 
these are life, liberty, and the pursuit of happiness,” the commission 
gravely announced that “the individual person” (in Massachu- 
setts) “has no individual rights except that to his own righteous- 
ness,” thus laying a sure foundation in justification for a recurrence 
in Massachusetts to the torture tax system of the ancient Romans if 
its tax administrators should consider it expedient. 

After the dissolution of the Roman Empire and the subsequent 
reconstruction, as it were, of government and society in Europe 
during the early feudal period, and when land was practically the 
only form of wealth, the payments exacted for the support of the 
governing powers—kings, barons, knights, ete.—were essentially and 
almost exclusively in the nature of land taxes; and the terms 
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* danegeld,” a charge on lands at so much per lide, or an area of 
about one hundred acres; “ scutage,” a charge on tenants in leu of 
military service; “ caracage,” a charge on “ plow lands”; “ talliage” 
(from the French failler, to cut off), a charge on the tenants of royal 
manors, and the like were designations of the different forms of 
such assessments at different periods. As civilization advanced and 
Was acconipanied, as at a more prinitive period, with an imerease in 
the forms of personal property, a combination of taxes on land and 
movables, or a general property tax system, developed and was 
adopted by all the nations of western Europe with all the despotic 
adjunets which scemed necessary to make its enforcement success- 
ful. The ultimate result of such a system was what might have been 
anticipated. Irom a very early period it occasioned great popular 
dissatisfaction. In Milan, Italy, as early as 1208, it was enforced 
with such severity “that the assessment book was known as the 
libra del dolore.” In Florence it became so honeycombed with 
abuses and the load of taxation fell with such crushing force on the 
small owners of property that imminent popular revolution and dis- 
order compelled its essential modification. As wealth increased, 
evasions of ihe tax increased in a greater proportion in every com- 
munity, leaving the burden of the system, as new in the United 
States, on that class of the population—ainainly the agrieultural— 
that are least able to bear it. Sir Robert Cecil stated in 1592 that 
there were not five men in London assessed on their goods at two hun- 
dred pounds (one thousand dollars); and Sir Walter Raleigh stated in 
1601 that * the poor man ” Gn England) “* pays as much as the rich.” 
In Florence in 1495 only fifty-two persons paid the tax on trade 
eapital, although the amount of such capital must have been im- 
mense, Marshal Vauban, of France, who wrote on taxation about 
1700, stated that the daille personalle was assessed only on the poor- 
est classes. The result has been that as the ditheulty of assessing 
visible personal property and the impossibility of reaching invisible 
aud intangible personalty became apparent, the tax was gradually 
modified, and finally abolished in all European countries, except 
possibly Switzerland and Holland, where its nature las very little 
of its original and typical character. One of the first acts of the 
French National Assembly in 1789 was to abolish it cutirely. A 
provision for taxing personal property under a nominal land tax 
continued to exist on the statute book until 1853, when, through 
constant exemptions and systematic evasions, the annual revenue ac- 
cruing from the same had run down to the suin of eight hundred and 
twenty-three pounds (four thousand one hundred and fifteen dol- 
lars). It is also interesting to note that the people of Europe 
have been so long exempted from a general property tax that their 
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leading writers on economic or fiscal subjects rarely diseuss it or 
even seem to have any knowledge of its characteristies or historical 
experience. * 

The United States is the only civilized country that gives no 
heed to the world’s uniform record of experience, and thinks it de- 
sirable to tax both property itself and its shadow. 


PACIFIC COAST GULLS. 
By ITARRY L. GRAHAM. 


ry XO my right, to my left, overhead, everywhere, gulls, gulls, gulls! 

Big gray fellows standing on the wharf edge; white chaps, with 
black heads, flapping their long, black-tipped wings and making 
noises that could be likened only to creaky wheelbarrows! Sueh 
was my experienee one day as I walked out on the pier at San Diego, 
California, to take the ferryboat across the bay to the charming Coro- 
nado peninsula. 

Along the wharves aud on the muddy flats lett bare by the 
receding tide, the gulls were alnost as plentiful and quite as tame 
as the English sparrows are on the North River piers at New York 
eity. A half dozen sat on the bowsprit of a little coaster that was 
loading with freight and a few passengers for Los Angeles. Out 
in the harbor the United States revenue cutter Monterey lay at 
anchor, ready for eoaling up on the morrow. Ou her spars and fly- 
ing all about her were scores of gulls, eagerly watching for some 
scraps of food that might be thrown from the galley. 

As our boat steanied across toward the opposite shore we were 
aceompanied by quite an escort of these interesting birds, beautiful 
to look at in their almost entirely white coats. Watching the flight 
of one bird that came close alongside the boat, I was impressed with 
its easy, graceful movements; every time the long, strong wings 
made a stroke the bird’s body seemed to rise as though breasting 
an invisible wave, the gull all the while tuming its head from side 
to side as if looking for something. | thought of that strange belicf, 
prevalent in certain localities, that gulls are the disembodied spirits 
of those who have Jost friend or relative by drowning at sea. This 
superstition has been versified by Mr. A. J. Burdick, and the poem 
is worth quoting in its entirety: 


* To those desirous of a fuller record of the historical experience of the general prop- 
erty tax than has been here given, reference is made to an exceedingly interesting and 
valuable essay on the subject by Prof. E. R. A. Seligman, of Columbia University. 
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“TO A GULL. 


* Soul of bereaved one, troubled and tossed, 
Searching the sea for the one that was lost; 
Skimming the air or riding the wave, 
Seeking forever that precious one’s grave; 
Bird of the sea, is it true, is it true, 
That the soul of some mourning one lives within you ? 


“Whom art thou seeking, some brother or son 
Who sank to his rest ere his voyage was done ? 
Or was it a husband, or lover so brave 
Who found an unmarked and untended grave ? 
Bird of the sea, is it true, is it true, 

That the sea holds the one who is dearest to you ? 


“ Bird of the sea, when the dismal winds wail, 
And the breast of the ocean is swept by the gale, 
When the demons of storm in their fierce anger rave, 
And you sink “neath their wrath to a watery grave, 
Bird of the sea, is it true, is it true, 
That the loved and the lost you find waiting for you?” 


To “ those who go down to the sea in ships ” it is most interesting 
to watch the antics of the flock of gulls that follows a vessel, hour 
after hour, on the 
wateh for seraps of 
food that may be 
thrown into the sea. 
The birds are sharp- 
eyed and wise, and 
not to be deceived 
by anything short of 
real crackers. A 
traveler once tried to 
cheat the gulls by 
tossing out bits of 
orange-peel and card- 
hoard, but the birds 
paid no attention 
whatever until a 

Herring Guus (Larus arygentutius). eracker was thrown 

to them, when imme- 

diately a wild rush was made and the cracker seized before it touched 
the water. 

It has been thought by some that the gulls which follow a ship 
all day return to the nearest land at mght, and another flock appears 
the next inorning. Only recently an experiment was tried that dis- 
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proves this theory, and I take the hberty of quoting in part froin the 
account given in the Scientific American: 

“On a late trip of one of the steamers plying between Portland 
and San Francisco the question came up among the passengers as to 
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whether the gulls which appeared around the ship each morning 
were the same birds as had been with the ship on the day previous. 
To test the matter, a line and fishhook were procured, and with a 
bait of salt pork the fishing for a sea gull was commenced. 

“The first cast of the line was successful, a big gray bird swoop- 
ing down on the bait. He was hauled aboard and found to be 
uninjured, the hook having caught in one of the glands of the beak, 
from which it was readily loosened. After detaching the hook a 
strip of red flannel was brought and earefully tied around the gull’s 
left leg by one of the seamen of the steamer, the bird beimg then 
turned loose. Cireling for a moment in the air, the gull started 
toward the distant blue streak which denoted the coast line, and 
it was generally allowed that each day brought a new contin- 
gent of gulls to follow the steamer and pick up the waste seraps 
from the table; but on coming on deck after breakfast the next 
morning there was the flannel-bedecked gull to be seen, the most 
clamorous of all the birds. ‘To test the gull’s reasoning power, if it 
had any, the same line and bait was drifted astern, the gull caught 
the day before being one of the first to strike for it.” 

During my stay at Coronado Beach I remember one delight- 
ful afternoon spent watching the birds as I lay stretched at full 
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length on the warm sands. Far out over the waves I saw, more 
than once— 
‘A flock of sea birds darken into specks ; 
Then whiten as they wheel with sunlit wings, 
Winking and wavering against the sky.” 


At the water’s edge a score or more of long-billed curlews ran about, 
picking up erabs and shellfish east wp by the tide. A few gulls 
mingled with the curlews and watched for oppertunities to steal the 
dainties they snatched from the waves. Some distance out from 
shore three great brown pelicans flew back and forth— 


“On solemn wings that wave but seldomwhile.” 


They were fishing, and at intervals one would dive with a terrific 
splash into the ocean after its finny prey. Through my field glass 
I could see the huge bird come to the surface, and with great effort 
mount into the air, beset on either side by those “ pirates of the 
deep,” the skua gulls, whose principal occupation is stealing from 
pelicans and gulls the prey they capture. Ornithologically speak- 
ing, these skuas are not true gulls, though in looks and habits there 
is a family resemblance. Some one has aptly called them “ the 
hawks of the sea.” They are fierce, overbearing robbers, like some 
of the land birds of prey. 

One day on the beach, a short distance above the Coronado 
Hotel, 1 watched some Chinese fishermen casting their large net 
into the ocean, in the same primitive manner, doubtless, as their 
ancestors had done for centuries. It was not the Chinamen who 
particularly attracted my attention, but rather a large flock of gulls 
that suddenly assembled as soon as the fishermen began to haul in 
the net. The birds evidently knew what was coming and circled 
about low over our heads. | had joined the fishers and was helping 
to pull on the rope. At last we dragged the seine ligh and dry on 
the beach, and found a goodly number of fish im the mass of sea- 
weed—flounders and perch, as well as a lot of “ shiners” and other 
fish too small to be marketable. The “small fry” were tossed 
oceanward, but were eagerly seized upon, almost before they reached 
the water, by the hungry gulls. When the men had finished the 
work of sorting out the big fish and moved away from the sea- 
weed pile, which still contained dozens of little fish, the twoscore 
impatient gulls descended with loud cries of Joy, and in less time 
than it takes to tell it every “ shiner” had disappeared. 

Gulls nest in colonies, generally on the ground along sandy 
beaches; also on the rocky ledges by the ocean. Large numbers 
nest on the Santa Catalina Islands and other rocky islands off the 
coast of California. Their eggs are gathered and sold as food in the 
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markets of San Francisco. YT remember how horrified 1 was when 
I first heard this. It is to be hoped that sueh practices may cease, 
for if persisted in year after year the gnlls and other sea birds will 
soon be as scarce as are terns on the coast of New Jersey and herons 
and pelicans on the Florida islands. 

The most nmnerous of the gulls along the Paeifie coast was the 
western gull (Larus occidentalis), a pure white bird with a slaty 
mantle. The young of this species have a dusty gray plumage. I 
saw many Heermann’s gulls (Larus heermannt) at San Diego—slaty, 
blackish birds with a pure white mantle and smaller than the western 
ell. The young are of a pure slate color, A number of other 


WESTERN GULLS. 
Larus occidentalis, Larus californicus. 


species were seen frequently along the coast; the glancous-wing gull 
(Larus glaucus), a large white bird with pale pearly mantle; the 
ring-billed gull (L. delawarensis), smaller, white, with pale mantle 
and black tips to its wings; the California gull (LZ. californicus), 
almost the size of the western gull, with a paler mantle. 

When one thinks of a gull, it is always in connection with the 
seacoast, but it does not follow that you ean only study the gulls 
beside the ocean. The American herring gull (Larus smithsoni- 
anus), an interesting member of the family, is frequently found 
hundreds of miles inland. It is a most useful bird to the farmers 
in Utah. J saw large flocks in the fields near Salt Lake City. They 
will follow the plow, just as the robins and blackbirds do in the 


216 POPULAR SCIENCH MONTHLY. 


Kast, picking up great numbers of injurious insects. I am glad to 
say that the people of Utah appreciate the practical value of these 
birds, and stringent laws have been passed for their protection. 

To the ordinary observer a gull would seem to be of little service 
to mankind, and to be looked upon only as an esthetie addition to 
a marine landscape; this is not the gull’s only use, as I have just 
proved. ‘The gull, as well as every other bird, has a place to fill in 
the economy of Nature, and, as we learn more and more of the good 
work the birds are constantly doing for us, we will, it is to be hoped, 
afford them the protection they deserve. 


OUR LIQUOR LAWS AS SEEN BY THE COMMITTEE OF 
FIFTY. 
By FREDERIK A, FERNALD. 


i 1893 a group of fifteen gentlemen who had been conducting 
various sociological studies together formed, by adding to their 
number, the Committee of Fifty to investigate the liquor problem. 
Subeomimittees on the pliysiological, the legislative, the economic, 
and the ethical aspects of the problem were appointed in the antumn 
of that year. The subeommittee on legislative aspects, consisting 
of President Charles W. Eliot, President Seth Low, and James C. 
Carter, Esq., engaged Dr. I'rederic H. Wines, of Springfield, HL, 
well known for lis census reports and other investigations on the 
liquor question, and Mr. John Koren, of Boston, Mass., to examine 
the working of several typical State liquor laws. The facts obtained 
by Messrs. Wines and IXoren constitute the first report of the sub- 
committee, which has been published under the authority of the 
whole Committee of Fifty.* Mr. Koren investigated the operation 
of the liquor laws of Maine, Massachusetts, Pennsylvania, and South 
Carolina, and Dr. Wines made like investigations in Missouri, Ohio, 
Towa, and Indiana. 

Mueh light is thrown upou the qnestion, Does prohibition pro- 
lubit? by the conditions found to exist in Maine and Iowa. Maine 
has been under prohibition for nearly half a century—since 1851, 
with the exeeption of the two years from 1856 to 1858. That the 
famous “ Maine law” has never been adequate to its purpose is 
shown, as the committee’s agent points out, by the constant efforts 


* The Liquor Problem in its Legislative Aspects. By Frederie H. Wines and John 
Koren. An Investigation made under the Direetion of Charles W. Elot, Seth Low, and 
James C. Carter, Subcommittee of the Committee of Fifty to investigate the Liquor Problem, 
Boston: Houghton, Mifflin & Co. Pp. 842. Price, 81.25. 
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to strengthen it—nearly fifty amendments having been enaeted 
since 1858. The law provides for an agent in each city or town 
who shall sell liquor for medicinal and mechanical purposes, but he 
by no means has a monopoly of the business. 

According to the committee’s report, liquor may be obtained in 
Portland from ordinary bars under poliee protection, kitchen bars, 
pocket peddlers, hotel bars, apotheeary shops, bottling establish- 
ments, express companies, clubs, and the city liquor agency. The 
ordinary bars have little on the outside to betray their nature, but 
aecess is easy. “In the score or so of saloons of this class visited 
by the writer,” says Mr. Koren, “from six to twenty persons were 
found who were there to drink, most of them young men, some of 
them boys between twelve and sixteen years of age. Occasionally 
small girls would come in to have ‘ growlers’ filled. Sometimes 
older girls appeared, to drink and to talk with the men. ‘The eus- 
tomers lounged about, smoking and drinking, with an apparent sense 
of freedom and security.” 

Mr. Koren estimated the number of kitchen bars in the city at 
the time of his investigation at about eighty. They are found in 
the poorer quarters, and rely more on econeealment than on protec- 
tion. They do most business on Saturday evenings and Sundays, 
and sell little but distilled hquor. The drinking at these bars is 
especially produetive of intoxieation, both beeause of the quality of 
the liquor sold and of the opportunity of uninterrupted indulgenee. 

“The pocket peddlers multiply with amazing rapidity during a 
period of strict enforcement, and most of them disappear as sud- 
denly in ‘ wet times.’ At the time of the present investigation not 
a few were found on the wharves and along the water front after 
dark, especially on Sundays. They supply ‘split’ at the rate of 
thirty cents a pint for the cheapest grade. Boys of fifteen and 
upward were found as venders of ‘split.2. The pocket peddler se- 
cures many vietims on ineoming fishing vessels and coasting schoon- 
ers, which he boards at the first opportunity.” “Split,” Mr. Koren 
explains, eonsists of the cheapest kind of aleohol—sometimes wood 
aleohol—mixed with water, with a dash of ruin for flavor, and some 
coloring matter. It produces a violent and dangerous form of in- 
toxication. 

At least five of the principal hotels sell liquor at bars. Protection 
costs them in the neighborhood of one hundred dollars a month, and 
they are occasionally raided. Leer is sold in large quantities at 
certain oyster houses. 

From the number of the drug stores in Portland, one to eaeh 
eight hundred inhabitants, and the loeation of many of them, it is 
evident that they ean not all exist for the sale of drugs. When this in- 

VOL. Lit.—17 


218 POPULAR SCIENCH MONTHLY. 


vestigation was made all but two or three had paid the United States 
special tax, which is prima facie evidence of violation of the liquor 
law. Drnggists can not legally sell liquor for medicinal purposes, 
as this is the purpose for which the city agency exists. Not less than 
twenty of the forty-five drug stores in Portland are merely dram- 
shops in disguise. 

Much of the family trade is supplied by wholesale dealers and by 
bottlers of mineral waters, and a number of express companies are 
ready to place orders for their customers in Boston and other cities, 
while some of the local expresses fill orders for liquors from their 
own well-supplied storage rooms. 

Of the one place in the city where liquor is legitimately sold, 
Mr. Koren says: “On the oceasion of the writer’s first visit to the 
Portland liquor agency he was greeted with these words by one of 
the attendants: ‘This is nothing but a legalized rum shop—that’s 
all” The statisties abundantly vindicate this assertion. It was 
explained that certain formalities were observed. Thus the name 
and address of each purchaser are recorded. ‘Of course,’ the in- 
formant went on, ‘ there are some we don’t sell to and won’t sell to 
(for instance, intoxicated persons and habitual drunkards), but if 
a respectable person comes in we don’t ask questions.’ ” 

The inquiries of the committee’s ageut were not confined to 
cities. IJ*armington, the county seat of Franklin County, sixty miles 
back from the seacoast, was spoken of by well-informed prohibition- 
ists as a place where the law worked under the most favorable condi- 
tions. The town contains four villages and had three thousand two 
hundred and seven inhabitants in 1890, of whom only one hundred 
and seven were of foreign birth. Yet here liquor selling is far from 
being unknown. “ Five United States special liquor taxes were paid. 
for by residents in 1894. At two of the hotels both malt and distilled 
liquors are supplied to guests in their rooms, and not infrequently 
to others who drop in; but there are no bars. At one of the three 
drug stores, at least, liquor can be bought by any trusted customer. 
Furthermore, it is said by old residents that illicit sales are‘ carried 
on intermittently at from one to three other plaees, but their identity 
is not easily revealed. An official, whose duty it is to enforee pro- 
hibition, is quoted as saying that ‘ from one to six packages of liquor 
arrive by express every day.’ ” 

The report contains a review of the working of prohibition 
throughout the State by counties. Every city in Maine, except 
Auburn, has its United States licenses, and in no manufaeturing town 
with a large number of French-Canadian operatives has the pro- 
hibitory law ever been strietly enforced. The tipplers of Auburn 
find prohibition endurable, for a short bridge connects their city 
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with Lewiston, where, an official is said to have declared, “ One 
might as well try to turn back the current of the Androscoggin 
River as to stop rum-selling.” The existence of summer resorts in 
some counties prevents a rigid enforcement of the law. 

Massachusetts has had since 1881 a local-option law which pro- 
vides for the granting of licenses only in cities and towns voting at 
the annual election or town meeting to authorize their issue. Places 
voting “ No” may grant druggists’ medicinal licenses. ‘Two commu- 
nities in this State were chosen for study: Boston, the chief city and 
center of the liquor trade, and North Adams, in the western part of 
the State, one of the smaller communities under license. Various 
supplementary acts have been passed since 1881. License fees have 
been raised, so that a license to sell all kinds of liquor to be drunk 
on the premises now costs one thousand dollars. The number of 
saloons has been limited to one for each five hundred inhabitants in 
Boston and one for each thousand in other places. 

Myr. Koren reports that “open and flagrant violations of the 
liquor laws by licensed dealers are no longer of frequent occurrence. 
This is the testimony not only of the police but of private organiza- 
tions directly interested in the question. The licensees realize bet- 
ter than before the nature of their privileges, and know that failure 
to observe the conditions imposed is likely to result disastrously. 
Sunday sales by saloons are practically unknown. Innholders may 
be found, however, who resort to peculiar methods of registering 
guests in order to sell liquor after hours under a guise of legality. 
Those who are bolder are pretty sure of punishment when found 
out. Few liquor shops would now dare to sell to minors where 
their minority is obvious. Sales to intoxicated persons occur com- 
monly, as a matter of course; and any one can obtain, without the 
slightest difficulty, enough drink to produce intoxication. On the 
other hand, numerous dealers persistently refuse persons visibly un- 
der the influence of liquor.” Tllicit selling is confined within stead- 
ily narrowing limits. There are still some kitchen bars in the poorer 
sections of the city, whose best customers are the persons who come 
in from the surrounding no-license towns on Saturday evenings and 
Sundays for the avowed purpose of obtaining drink. 

The population of North Adams contains a large element of 
factory hands, nearly all of whom are of foreign birth or extraction. 
The saloons are confined within a small section where they are under 
close supervision. “ The general provisions of the law,” Mr. Koren 
reports, “such as those against maintaining screens and selling after 
hours, are well observed. Sunday sales by licensed dealers even 
in hotels are practically unknown. ‘The revocation of licenses for 
this cause has had a wholesome effect. A system of posting intem- 
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perate persons in saloons is in vogue, and admirable results are 
claimed for it.” 

As to the rest of the State, Mr. Koren says: “ That the sale of 
liquor is as well regulated in all the other large cities and towns of 
Massachusetts as in Boston and North Adams is much to be doubted. 
In most of the license cities the bane of the influence of the liquor 
element in local politics is strongly felt; as a result, enforcement is 
lax and defiance of express provisions of the law common.” We 
are not told whether or not liquor is sold in places where no licenses 
are granted, but Massachusetts probably does not differ much from 
Maine in that respect. The largest cities and towns that usually 
vote no license year after year are circled around Boston, “ where 
a no-license vote removes the drinker a short and not seriously in- 
convenient distance from the base of supplies.” 

Pennsylvania has its “ Brooks law,” which went into effect in 
1888. Itisa high-license measure and embodies various restrictions. 
Much improvement in the character of the liquor trade has been 
secured under it in Philadelphia, chiefly through the efforts of the 
Law and Order Society of that city. Licenses are granted by the 
Court of Quarter Sessions in each county. The work of the license 
court in Philadelphia is highly praised. Owing to the connection 
which the liquor interest maintains with politics the full intent of 
the Brooks law is not carried out. Every application for a license 
has to be indorsed by twelve reputable electors of the ward, bor- 
ough, or township in which the saloon is to be opened. In Philadel- 
phia, school directors, members of city councils, police magistrates, 
clerks of the Courts of Quarter Sessions, State senators and repre- 
sentatives, officials of Protestant churches, and members of Congress 
frequently sign from one to thirty applications. It has been said 
by one well acquainted with existing conditions that “few men, 
least of all those connected with politics, dare refuse requests to aid 
applicants for licenses.” ‘There is an average of one saloon to each 
five hundred and sixty-two of the population. Liquor dealers are 
largely restrained from illegal practices by the fear of losing their 
licenses. “The improved character of the saloon,” says the com- 
mittee’s agent, “is remarked upon by all observant citizens. Sun- 
day selling has ceased, and minors are usually kept out of the saloons. 
The wholesale dealers have stopped selling liquor to be consumed 
on their premises. In many places great care is taken not to sell 
to persons already visibly under the influence of liquor.” 

The agent reports a large number of “ speak-easies ” or “ kitchen 
bars” in Philadelphia which political entanglements or bribery pre- 
vents the police from suppressing. Liquor-selling goes on also in a 
multitude of clubs, so called, some of which are recognized political 
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factors. Pittsburg, with its large element of mill workers in its 
population, and most of its more intelligent citizens absorbed in 
money-getting, has only a lax enforcement of the liquor law, while 
in the large towns of the mining districts conditions are still worse. 
In Berks County, an agricultural region, are many inhabitants of 
German descent who insist on having plenty of hotels where they 
can get their beer. 

Prohibition has been thoroughly tried in the West, in the State 
of Iowa. When the Clark act, which materially strengthened the 
prohibitory law already existing, was passed in 1886, it closed saloons 
by wholesale. At the same time it greatly stimulated the trade of 
drug stores in alcoholic liquors, and led to many sham drug dispen- 
saries being opened. 

“But the drug store was by no means the only source of supply,” 
says Dr. Wines, who reports on this State. “Seeret and illicit sales 
were common. The amount of supervision and espionage necessary 
to prevent them was beyond the reach of municipalities, even where 
there was a disposition to suppress illicit traffic. The schemes 
adopted in order to avoid detection were varied and ingenious. The 
man who went around with a concealed bottle upon his person, and 
dispensed drinks of the vilest composition in back alleys, was known 
as a ‘ boot-legger.’ Few dealers sold openly. They had a store of 
liquor in one place, from which hidden pipes conveyed it to another, 
where it was dispensed; the faucets through which it was drawn 
were cunningly placed, out of sight, in the most extraordinary places. 
Or the liqnor was in a cellar or subcellar beneath a secret trapdoor, 
and was sent up, on receipt of the price, by means of a concealed 
hoist or dumb waiter; or a step in a stairway was so constructed as 
to lift up, on hinges, and reveal a well-filled glass; or the glass was 
sent in through a partition wall by means of a revolving closet. 
There was no end to these devices, in most of which the customer did 
not see the man who supplied the liquor, nor the dealer the man 
who drank it.” In rural and temperate communities these evils 
did not exist. On the other hand, there were counties in which 
the law was evaded with the collusion of officials, or was openly 
defied. 

Prohibition had been inaugurated as a political move, and for 
some years served its purpose well. But the party that had taken it 
up found it growing unpopular, and in 1894 an end was made of 
prohibition in Iowa by the passage of a mulct law. 

The idea of the mulct law was borrowed from Ohio. By the 
Dow law of that State the traffic is neither prohibited nor licensed; 
it is simply taxed, and many of the usual restrictions are thrown 
around it. The tax is two hundred and fifty dollars a year, and is 
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a first lien on the premises occupied. The dealer is civilly liable 
for loss and damage resulting from the intoxication of any person 
to whom he may have sold or given any intoxicating liquor, and this 
liability extends to the owner of the premises. The guardian or 
any near relative may enjoin the sale of liquor to any individual. 
The law provides also for local option as to prohibition. 

Statistics indicate some decrease of drunkenness in public since 
the law has been in effect. The law has not taken the saloon out 
of municipal politics, although there has been in ten years only one 
election of State officers in which the liquor question is thought to 
have affected the result. The dealers are impatient of any restric- 
tions, and are constantly working against a strict enforcement of 
them. That against selling on Sunday is especially irksome to them. 
Jn Cincinnati the police declare it to be impossible to close the 
saloons on that day. The dealers are arrested, but juries can not 
be got to render verdicts of guilty. Public opinion is not behind 
the Sunday-closing law. | 

No recent attempt of any State to solve the liquor problem has 
attracted so much attention from the rest of the country as the dis- 
pensary system of South Carolina. It has become conspicuous from 
the vigor with which it has been enforced by Governor Tillman, who 
suggested it, and the resistance that has been offered to this enforce- 
ment rather than from novelty in the plan itself, for its chief feature 
is simply the town and city liquor agency of Maine adopted from 
Athens, Ga., where it had been tricd with suecess. The dispensary 
law provides for one dispenser at the county seat of each county, and 
permits county boards of control to establish dispensaries in other 
towns. ‘There is a State commissioner who buys the liquors, and is 
required to give a preference to distillers and brewers in the State. 
Every package of liquor must be scaled and bear a certificate that 
it was bought by the commissioner; a package shall not contain 
less than a half pint nor more than five gallons. The local dis- 
penser shall not break the seal of any package; he must sell by the 
package only, and the purchaser shall not open a package on the 
premises. 

The law effected a general closing of saloons throughout the 
State, but many unlicensed dramshops, called “blind tigers,” took 
their place. At the time of the committee’s investigation there 
were eighty-one dispensaries in operation. Buying the dispensary 
liquors from South Carolina distillers has led to the purchase of 
much liquor that was not sufficiently aged, and hence highly in- 
toxicating. Many ardent prohibitionists denounce the participation 
of the State in the “unholy trafic.” Well-digested statistics show 
an unmistakable decrease of drunkenness and disorder in the cities, 
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but in some country districts an increase is reported. In the opinion 
of Mr. Koren, “so far as the cities and towns are concerned, the 
dispensary system has already reached the limits of its usefulness 
as a temperance agent. Any further addition to the State liquor 
shops in the cities where they already exist would be a direct invi- 
tation to drink. With the law so generally and rigidly enforced 
as at present, any multiplication of dispensaries in semi-rural districts 
can have no other purpose than to raise revenue and put more wheels 
into the political machine.” 

From the reports prepared by its agents the subcommittee draws 
the following conclusions: Prohibition has abolished or prevented 
the manufacture on a large scale of alcoholic liquors within the areas 
covered by it. Its success in suppressing the retail traffic depends 
upon the state of public sentiment in each locality. The efforts to 
enforce it have led to hypocrisy and unfaithfulness in public offi- 
cials, to bribery and corruption, and to disrespect for law. Its gen- 
eral effect with regard to diminishing drunkenness remains a matter 
of opinion, no demonstration being yet attainable after more than 
forty years of experience. The prohibition over small areas that 
is secured through local-option Jaws has the advantage of always 
having public sentiment behind it. One of the chief objections to 
the license system is that it compels the liquor traffic to be in polities 
for self-protection. The enforcement of common restrictions on the 
sale of intoxicants is also dependent on public opinion. The removal 
of private profit from the liquor traffic is a desirable end for which 
no American legislation has yet proved effective. It can not be 
positively affirmed that any one kind of liquor legislation has been 
more successful than another in promoting real temperance. The 
influences of race or nationality are apparently more important than 
legislation. It is often said that restrictions on drinking at public 
bars tend to increase drinking in private, and there is probably 
truth in this allegation. All things considered, however, the wise 
course for a community is to strive after all external, visible im- 
provements, even if it be impossible to prove that internal, funda- 
mental improvement accompanies them. 


Birps have curious ways in the selection of materials for their nests. 
An oriole’s nest found by M. Marcel Plaideau near Lille, Belgium, was com- 
posed of white wool and Morse telegraph paper, which the bird had to go 
three kilometres to the nearest telegraph office to get. It might be sug- 
gested that the bird knew in some way how warm a covering paper makes; 
but then we hear of nests near Besancon, France, made of watch-spring 
steel; and a bird is told of that robbed a St. Bernard dog of his hairs to 
construct a nest. . 
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AN EARLY AMERICAN EVOLUTIONIST. 


By CHARLES MINOR BLACKFORD, Jr., M. D., 
PROFESSOR OF PATHOLOGY, UNIVERSITY OF GEORGIA. 


A a general rule, the influence of the theory of evolution as a 
potent factor in the biological sciences is considered to date 
from the publication of the Origin of Species in November, 1859. 
It is true that the theory did not originate with Mr. Darwin. It may 
be traced in more or less definite shape through the whole history 
of philosophy, and in our own century Lamarck * formulated a doc- 
trine of development as fully as could be done with the data at hand 
in his day. The Origin of Species was fortunate in finding an 
expositor so simple and clear in style, so accurate and full in scien- 
tific knowledge as Mr. Huxley. Equally at home before the British 
Association for the Advancement of Science or a Workingmen’s 
Lyceum, he brought to his subject the same conviction of right, the 
same strong, vigorous English, and the same rigorous logic that had 
enabled him at the age of thirty-five to face the Bishop of Oxford, 
and Owen, the foremost anatomist of his time, and vanquish each 
in turn before the greatest assembly of scientific students that gath- 
ers in Great Britain. With such a disciple and apostle it is not 
wonderful that the name and fame of Darwin should have been 
indissolubly connected with evolution, although his chief work in 
relation to it was an effort to determine the precise means by which 
variation was perpetuated and increased. 

How the religious world rose in arms at the suggestion of such 
a hypothesis is well known. From the College of the Propaganda 
to the most extreme of the dissenting churches, all shades of re- 
ligious opinion united to denounce the theory and those who upheld 
it, and the echoes of the conflict have not died away even now. Un- 
der these circumstances it is with a curious interest that we examine 
a work that was issued a few months before the Origin of Species 
saw the hght, and, after seemg how fully it foreshadowed the later 
work, compare the approbation with which religious leaders hailed 
it with the denunciation heaped on the other by the same writers. 

The title-page reads: The Testimony of Modern Science to the 
Unity of Mankind, being a Summary of the Conclusions announced 
by the Highest Authorities in the Several Departments of Physi- 
ology, Zodlogy, and Comparative Philology in Favor of the Spe- 
cific Unity and Common Origin of al! the Varieties of Man. By 
J. L. Cabell, M. D., Professor of Comparative Anatomy and Physi- 
ology in the University of Virginia. With an Introductory Notice 


* Philosophie Zoologique. Par J. Lamarck. Paris, 1809, 
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by James W. Alexander, D.D. New York: Robert Carter & 
Brothers, No. 530 Broadway, 1859. 

Such is the wording of this title that it reecived the indorse- 
ment of no less an authority than Dr. Alexander, and the “ intro- 


; 


James LAWRENCE CABELL. 


duetory notice” is full of the highest praise of the work and of its 
leading idea. 

Americans may well be proud of this book, as it states many of 
the biological laws now recognized, and, strange to say, cites many of 
the very instances used later by Huxley and Darwin to support 
them. Among these we find, on page 22, that by changing food 
and environment, “we may modify to an extent sometimes quite 
considerable the outward structural character of many plants and 
low animal organisms; and these newly acquired characters may 
then be perpetuated by hereditary transmission, under the influence 
of the law of assimilation between parent and offspring, even thongh 
the causes which originally determined the variation from the primi- 
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tive type have ceased to operate. <A similar effect 1s produced in 
those cases in which a given variation appears accidentally in a 
single individual and is then transmitted to his offspring. . . . In 
other words, a permanent variety is likely to arise.” In the Origin 
of species, Chapter I, in speaking of variations, Darwin says: 
“We are driven to conclude that this great variability is due to 
our domestic productions having been raised under conditions of 
life not so uniform as, and somewhat different from, those to which 
the parent species had been exposed under Nature.” The same idea 
is here expressed in somewhat different words, and Darwin’s notion 
as to the transmission of such peculiarities by heredity is too familiar 
to be repeated. 

As an illustration of the law thus laid down, Cabell cites the well- 
known story of the origin of the Ancon or Otter sheep from a 
spontaneous variation occurring in the flock of Seth Wright in Mas- 
sachusetis; and it may be remembered that [[uxley uses the same 
incident in the same relation, but without reference to its previous 
use by Prichard and Cabell. As further evidence, he brings for- 
ward the changes arising in the horses and cattle that were brought 
to this contment as domesticated animals, but escaped into the 
forests and plains, and shows that without admixture—for these 
animals are not indigenous—varieties arose differing from the parent 
stock so markedly as to constitute new species. On the other hand, 
he shows that the hog, an exotic animal brought here under domes- 
tication, reverted to the primitive stock. So striking is this that it 
will repay copying in full (page 31): 

“The hog is known not to be indigenous to this country, but 
was introduced into St. Domingo at the first discovery of that island 
in 1498, and suceessively to all the places where the Spaniards 
formed settlements. These animals multiplied with great rapidity 
and soon invested the forests in large herds. At length, under the 
influence of their wild state, they have resumed the characters of 
the original stock—that is, their appearance very closely resembles 
that of the European wild boar, from which the domesticated breeds 
have sprung. ‘Their ears have become erect, their heads are larger, 
and their foreheads vaulted at the upper part; their color has lost 
the varicty found in the domestic breeds, the wild hogs of thie 
American forests being uniformly black. The hog which inhabits 
the high monntains of Paramos bears a striking resemblance to the 
wild boar of Franee. Tis skin is covered with thick fur, often some- 
what erisp, beneath which is found in some individuals a species of 
wool. Thus the restoration of the original characters of the wild 
boar, in a race known to have spring from domesticated swine 
brought over to Ameriea by the Spaniards, removes all reason for 
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doubt, if any had existed, as to the identity of the wild and domesti- 
cated stocks in Europe, and we may safely proceed to compare the 
physical characters of these races as varieties which have arisen in 
one species.” (Unity, ete., pages 32, 33.) 

As will be remembered, the leading instance of reversion cited 
in the Origin of Species is the tendency of fancy breeds of pigeons 
to return to the “ blue rock,” from which fact Mr. Darwin concludes 
that to be the original stock. As the hog is a more highly organized 
animal than the pigeon, this flexibility of species in it is more striking 
than in the oviparous pigeon. 

As suggested above, it is probable that much of the interest ex- 
cited by the Origin of Species was due to the brilliant exposition 
of Mr. Huxley; but, aside from that, unquestionably the chief rea- 
son that so many without the ranks of professional biologists dis- 
cussed its reasoning so eagerly and earnestly was the bearing it had 
on the genesis of man. Mr. Huxley’s lectures touched almost every 
branch of modern science—zodlogy, bacteriology, geology, sociol- 
ogy—all were equally familiar to this, perhaps the greatest public 
lecturer of our race, but to none of them did the laity give the rapt 
attention that was and still is given to evolution. The bearing of 
spontaneous variation among the lower orders of living organisms 
on the human race was clearly seen by Dr. Cabell, and the object 
of his work was to offset the arguments of those who claimed a plu- 
rality of genera among men by showing that lower organisms develop 
varieties without the intervention of any supernatural creative 
power. As a necessary inference from this, and, indeed, that it 
should have any bearing at all on the problem of humanity, he must 
have held that there was no radical difference between man and 
other animals. 

The similarity between the arguments used by Cabell and those 
to be used a few months later by Darwin is striking, and equally 
remarkable is it that both should have foreseen objections to the 
theory, and that these objections are essentially identical. The 
difficulty of defining species as distinct from variety impressed them 
both; the alleged sterility of hybrids, an objection answered by both 
by showing it not to be invariable; the lack of intermediate forms, 
attributed by Darwin to the imperfection of the geological record 
and by Cabell to imperfect geographical knowledge, and several 
similar instances, can not fail to impress an attentive reader. 

This neglected volume is a wonderful monument of painstaking 
labor and erudition, and although overshadowed by the more exten- 
sive works that appeared a few mouths later from the great English 
writers, it is one in which American biologists may take pride. 
Most remarkable, however, is the fact that it was greeted with de- 
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hight and exultation by the leaders of religious thought, whereas the 
work of Mr. Darwin, hardly more than an expansion of Cabell’s 
Unity, in which the same arguments and many of the same instances 
appeared, was denounced with all the vigor of ecclesiastical vituper- 
ation. ‘The reason for this difference in reception is not easily seen. 


EXCURSIONS OF THE RECENT INTERNATIONAL 
GEOLOGICAL CONGRESS. 


By Pror. DANIEL 8. MARTIN. 


HE recent meeting of the International Congress of Geologists 
at St. Petersburg has led incidentally to an important series 
of publications regarding the geologieal features of a large portion 
of European Russia, the Urals, and the Caucasus. Everything eon- 
nected with the meeting was arranged upon a most extensive and 
liberal scale, and especially the great series of excursions before and 
after the congress. For these there was prepared a set of hand- 
books, describing the leading points of geological structure and 
economic importance, and bringing together a great body of results 
of recent study, either unpublished before or scattered through 
various Russian and German periodieals and transactions, and prac- 
tically inaccessible to the ordinary student. These handbooks or 
“ guides ” were prepared with great care by a number of prominent 
Russian geologists, who divided the routes of the excursions imto 
sections, and went over them in detail during the previous year. 
When eompleted the reports were translated into French (a few into 
German) and beautifully printed as oetavo pamphlets. These, to 
the number of thirty-four, were bound together in a volume of six 
hundred and forty-eight pages, with a spring cover, sueh that each 
paper eould be taken out and used separately during that part of 
the journey which it deseribed.* 

The general editor, Prof. Th. Tschernytschew, observes, in his 
very modest introduetion, that this is the first publieation of the kind 
that has been issued in Russia; and while it can not be placed in 
comparison with such great general works as have appeared in other 
lands, like Oldhain’s Geology of India, Woodward’s Geology of 
England and Wales, or Lepsius’s Geologie von Deutschland, he 
hopes that it may yet present to students a more complete and “ up- 


* Guide des Excursions du VII. Congrés Géologique International; avec 389 planches, 
nombreuses figures, cartes locales et une earte géologique de la Russie d’Europe a l’échelle 
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to-date ” outline of the geological features of Russia than has before 
been attainable. 

The volume was prepared for members attending the congress 
and presented to them. ‘The very few copies that have reached 
this country have been brought by American delegates who have 
lately returned. Whether, or how far, the work will be procur- 
able hereafter through any ordinary channels does not yet ap- 
pear. It is to be hoped, however, that at least our scientific institu- 
tions and libraries may be able to secure copies of so valuable a 
treatise. 

The general outline of the excursions was as follows: During 
the month prior to the meeting, a journey to the celebrated mining 
and mineral regions of the eastern Urals, the route being from Mos- 
cow by rail south and east, by Penza to Oufa, passing through the 
Urals to Zlatoust; then by the Ural Railway, which runs parallel 
to the mountains on the Asiatic side, north to Ekaterinbourg and the 
mining district of Tagilsk; thence recrossing the Urals to Perm, and 
from there by steamer down the Kama and up the Volga to Nijni 
Novgorod and back to Moscow by rail. 

After the congress another great trip was arranged for—to south- 
ern Russia, the Caspian, the Caucasus, and the Crimea; this com- 
prised several selections or “ variants.” The main route was from 
Moscow to Vladikavkaz in the Cancasus, one section going by rail 
through the valley of the Don; another proceeding by Kiev and 
taking the Dnieper valley; and a third going to Nijni Novgorod, 
and by steamer down the Volga to Astrakhan and on the Caspian 
Sea to Petrovsk; and all meeting at Vladikavkaz. From this point 
the route led by the great military road of Georgia, south to Tiflis, 
and thence to visit the oil deposits at Baku on the Caspian, return- 
ing by Tiflis to Batoum on the Black Sea, and by steamer to the 
Crimea, the excursion breaking up at Sebastopol. 

A number of side trips to points of special interest were further 
associated with these excursions, and there were also two shorter 
excursions—one to Esthonia and one to Finland—for the study of 
early Paleozoic and Archzean rocks and glacial deposits. 

These outlines are necessary in order to give an idea of the extent 
of country covered by the series of guidebooks that compose this 
notable volume. The first monograph is a description of the geology 
of Moscow and its environs, by Professor Nikitin; the last, by Prot. 
F. Schmidt, deals similarly with the vicinity of St. Petersburg. 
The remaining thirty-two take up seriatim the districts traversed 
by the several excursions and “ variants.” Nearly all of them are 
freely illustrated with sections, maps, diagrams, ete.; some have 
interesting views and photographs, and the more important have 
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complete references or bibliographies of the previous work done in 
the regions described. 

All that can be attempted in a brief outline like the present is 
to indicate the general scope of the principal papers, and to refer 
to certain points presenting special interest. 

Following the general course of the first excursion, which is all 
that can be done in the present article, we have three papers on the 
geology of the route through central and eastern Russia to the Ural 
Mountains. Much of this great region has been little studied since 
the classic researches of Murchison, save that in recent years several 
Russian geologists have been engaged upon it at various points; but 
their work is largely inaccessible, and much of it is not yet published. 
Article No. 1, on the environs of Moscow, and No. 2, from Moscow 
to the city of Outfa, are by Prof. 8. Nikitin; No. 8, by Professor 
Tschernitschew, covers the route from Oufa to the eastern slope of 
the Urals. 

Tn the whole vicinity of Moscow the general section gives, be- 
neath the modern surface deposits, two well-marked Quaternary 
divisions, resting upon Cretaceous beds (Neocomian and Aptian), 
and these upon an important body of what Nikitin has termed Vol- 
gian deposits, upper and lower. Beneath these are Jurassic beds 
(Kammeridgian to Callovian inclusive), underlaid by Carboniferous 
strata of the stage called here Moscovian. The Quaternary deposits 
consist of a widespread morainic bowlder clay, unstratified, and 
filled with transported stones from Finland and northern Russia; 
westward this passes directly into the lower “Geschiebelehm,” or 
Saxonian bowlder clay, of the Germans, and is the product of the 
great Russo-Secandinavian ice sheet. Above this is an unstratified 
bowlder sand, and below it lies a stratified bowlder sand, the latter 
containing a larger proportion of material from the rocks of the 
vicinity. Professor Nikitin holds strongly that here, and through 
the whole of central Russia, there was but one period of ice-covering 
and moraine deposit, with no indications of repeated advances or of 
interglacial beds. The upper bowlder sands he refers to the period 
of retreat of the great Russo-Seandinavian glacier, and attributes 
them to the action of streams and melting ice. 

The chief point of novelty and interest, however, in this Moscow 
section is the relation of the upper and lower Volgian beds, which 
are important formations over a very large area. They have been 
variously considered by different explorers of late, some regarding 
them as lower Cretaceous, and others as upper Jurassic. Their 
stratigraphic position is clear; their fauna shows marked Jurassic 
relations at the base and Neocomian relations in the upper portions. 
Professor Nikitin regards them as a distinct series, lying between the 
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upper Jurassic and the Cretaceous and connecting the two; so that 
there is not in Russia any such gap between these systems, in his 
view, as is recognized in western Europe. The fauna, however, 
requires more detailed study before positive results can be assured. 
He gives much space to this discussion, in which we can not follow 
him here. 

The Jurassic beds below present a close correspondence through- 
out the whole of central Russia to those of the north and west of 
France, and no marked differences can be observed. 

The Trias and the Permian are here wanting, and the Mesozoic 
rocks lie directly on the limestones of the “ Etage Moscovien ” of 
the middle Carboniferous. Both are fairly rich in fossils, and at 
the base of the Callovian is a conglomerate in which characteristic 
Callovian fossils are intermingled with rolled fossils of the under- 
lying Muscovian. 

In the journey southward and eastward, from Moscow to Riazan, 
Penza, Samara, and Oufa, these same rocks occupy the greater part 
of the way, with much of interesting discussion, until some other 
features begin to appear as the route approaches the Volga, which 
it follows from Syzran to Samara. The lower Quaternary bowlder 
clay begins to disappear and gives place gradually to an upper series 
of deposits of mingled fluvial and zolian character, the most marked 
of which are the “ loess” and a heavy “ terrace clay ” of the valleys, 
with a variety of intermediate types. 

At Syzran the general uniformity of the structure is broken by 
an anticlinal elevation, in a nortli-to-south course, crossed by an 
important line of fault, west-northwest and east-southeast. These 
movements have produced a line of hills, which have deflected the 
course of the Volga, and are the only examples of the kind in this 
extensive region. Professor Nikitin places the period of their ele- 
vation in the early Tertiary. 

At this point a very interesting feature first appears—the ocecur- 
rence of deposits laid down by the former extension of the Caspian 
Sea. They are first seen near Syzran, in a baylike portion of the 
valley of the Syzran River, and thence become more marked in 
traveling eastward. They are chiefly clayey sands and congloimer- 
ates, with rolled pebbles of the underlying Cretaceous rocks. They 
appear on the divides and higher portions of the banks of the Volga 
and its affents, and are evidently older than the “ terrace clays ”’ 
of the upper Quaternary. At many points they contain brackish 
water shells of late Caspian type. We have here the evidence of 
the Pleistocene extension of the Caspian waters over the great valley 
of the Volga as far north as latitude 53°, and even farther. 

Crossing the Volga near Samara, the route enters upon a wide 
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valley which passes gradually into the great trans-Volgian steppes. 
Much interesting discussion as to the peculiar soils of the steppes and 
their relations to geology and to tree-growth can only be alluded 
to. In proceeding eastward the great Permian formation, so named 
by Murchison, begins to appear, forming a broad band or zone streteh- 
ing along the western base of the Urals. The “tehernozem” or 
surface soil of the steppes rests upon successively older rocks as 
the route passes northeastward from the Volga toward the moun- 
tains. Beneath it appear more or less of the Caspian deposits, partly 
overlaid and partly connected with the “ terrace elay ” of the Quater- 
nary. The underlying rocks are in succession Cretaceous, Vol- 
gian, Jurassic, and Permian, as this wide area is traversed. Permo- 
carboniferous and Carboniferous rocks are met on entering the 
Urals, the lower members of each appearing successively, and, when 
the folds of the mountains are fully reached, a great body of De- 
vonian. 

Between Samara and Outa, as the steppes rise, the country pre- 
sents an aspeet which Professor Nikitin observes as strikingly like 
the eroded plateau regions of the western United States. This is 
particularly well marked in the valley of the Dioma River, where 
high level regions of nearly horizontal stratified sediments have been 
worn down along all the drainage lines into scarped and picturesque 
heights, with broad, flat areas of intervening watershed—as we 
should call it, a country of cafions, mesas, and “ mauvaises terres.” 

The rocks of this region are prineipally Permian, but the Russian 
ecologists are not fully agreed as to the details. A great body of 
limestones, marls, and sandstones, definitely of upper Permian age 
(“ Zeehstein ”’), lies between two distinet series of “ marnes trisées ” 
—red and variegated marls. The lower of these is undisputed (the 
 Rothhegender ”’), but the upper is regarded by some as also true 
Permian, and by others as transitional to the Triassic. [or this 
upper series the name “ Etage Tartarien ” is employed. 

It is interesting to note how much more continuous the geological 
suecession appears to be here than in the west of Europe. The 
recoguition of the Permian itself, as a whole, was an immense ad- 
vance in this direction; and now we can almost trace it downward 
through the Permo-carboniferous and upward through the Tar- 
tarian, connecting the Palzeozoie and the Mesozoic continuously. In 
the same way, and in almost the same region, the Volgian series 
appears to unite the Jurassie with the Cretaceous. 

Irom Oufa to and through the southern Urals the description 
is taken up by Professor Tsehernitschew. The structure of the 
Urals bears some marked resemblances to that of our Appalachians; 
the general course is much the same, north-northeast to south-south- 
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west, and the principal character is that of a series of parallel folds, 
with the anticlinal crests eroded into longitudinal valleys, so that 
each axis of elevation produces two parallel lines of heights. Simi- 
larly, too, the disturbance inereases from the west eastward, and 
metamorphic and intrusive rocks appear and attain a great develop- 
ment toward the Asiatie side. Beyond, moreover, forming a sepa- 
rated though intimately connected portion of the system, are the 
Ilmen Mountains and others that align with them, highly meta- 
morphie, munch intruded, and exceedingly rich in mineral treasures. 
These recall our Blue Ridge range in its geographical relation to 
the Alleghanies, though their connection with the Urals is much 
closer geologically. Finally, the Ural range, like our true Appa- 
lachians, is monogenetic—i. e., the product of a single period of cle- 
vation. 

The body of the southern Urals consists of Devonian and Car- 
boniferous beds, much inclined. The latter are principally lime- 
stones, while the former, largely also calcareous above, become more 
fragmental lower down. The succession of stages is very regular 
in each, and is discussed at length. In the lower Devonian (Her- 
eynian) occurs a hard and heavy sandstone, which by its resistance 
to erosion forms generally the erests of the parallel ridges. This 
sandstone not only passes into quartzite, but becomes at times mi- 
caceous and takes on a distinctly metamorphie habit. Professor 
Tsehernitschew gives a clear and detailed account of the gradual 
passage of this sandstone into various kinds of micaccous, talcose, 
and chloritie schists. In the eastern Urals intrusive rocks appear 
more and more, mainly granites and diabases. Of these there are 
again many particulars given, and especially interesting accounts 
of the contact phenomena, where these dikes and veins have trav- 
ersed the sedimentary rocks and produced local alteration. 

In regard to Quaternary deposits the remarkable fact is brought 
out that there are no definite traces of glaciation in the Ural Moun- 
tains south of latitude 61°. All the surface deposits are local, 
either the work of streams or from the decomposition of rocks in 
place, after the manner of our “southern drift.” For this latter 
process and its results the words “ éluvion ” and “ dépdéts éluviales ” 
are used in these treatises in distinction from material removed and 
redistributed by flowing water—a convenient and desirable term. 
Most of the gold placers of the Urals are of these kinds—alluvial in 
some places and eluvial in others, but not glacial. In some cases 
the auriferous gravel and sand can be traced downward almost di- 
rectly into the disintegrating quartz of an outcropping vein. 

The main Urals are rich in iron ores, chiefly hematite and spathie 
iron; in the Ilmen range the ore is magnctite and oceurs in a differ- 
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ent geological relation. ‘The oxide and earbonate are associated 
with dolomitie Lmestones of the lower Devonian, and may be traced 
into them by a gradual transition, as at the mines of Bakal, where 
the ore is hematite for some distance below the surface, then passes 
to spathic iron, and this into dolomitie limestone at a considerable 
depth. 

After traversing the Urals to Zlatoust, where are the great iron 
and steel works that produce some of the finest weapons used in the 
Russian army, and that sent an elegant exhibit to the Chicago 
World’s Fair, the excursion traversed the famous mining and mineral 
region of the Ilmen Mountains northward to Tagilsk and Ekaterin- 
bourg. This portion of the route is treated of in several papers as 
follows: The Eastern Slope of the Urals (No. 5), by Prof. A. Kar- 
pinsky; The Minerals of Kussa and Miass (No. 4), by A. Arzruni; 
The Gold Deposits of the Southern Urals (No. 6), by N. Wyssotsky; 
The City of Ekaterinbourg and its Environs, especially in Reference 
to Prehistoric Archeology (No. 7), by Dr. O. Clere; The Mining 
Districts of Tagil and Gora-Blagodat (No. 9), by Professor Tscher- 
nitschew; and one or two minor articles. 

Professor Karpinsky gives an admirable account of the region 
of the eastern Urals and beyond, emphasizing the contrast between 
the two sides of the system. While the western slope passes by 
gradual and gentle undulations into the plains and steppes of Eu- 
ropean Jussia, the Asiatic side has been enormously eroded away. 
A wide belt of country along the eastern base of the Urals, consist- 
ing of upturned and folded rocks identical with those of the moun- 
tains, has been leveled down to an absolute plain. Over this are 
spread the deposits of the Tertiary sea that reached in Pliocene 
time nearly to the central ranges of the Urals, and that has largely 
obliterated their eastern portion. These deposits streteh far away 
into the great Siberian plain. Along their western edge, and for 
some distance eastward, they are strewn with lakes—some fresh and 
some salt; some deep and narrow among the folds of the edge of the 
mountain region; others broad, shallow, and with flats and benches 
of gradual contraction in the level country to the east. Two strik- 
ing views of this lake-bestrewn plain from the top of some of the 
Ilmen peaks are given in the monograph. 

The gold of the Urals, of course, receives much attention in 
these papers; the placers are carefully described, and the quartz 
mining also, which in some districts is overtaking and surpassing 
the placers in output. Closely connected with these are the plati- 
num workings, thus far wholly surface deposits. Dut it is of great 
scientific interest to note the definite tracing of this metal to its origi- 
nal rock souree, associated with chromie iron in serpentines, which 
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themselves are altered peridotites. These facts are not actually 
new, but they are recent and little known. 

Especial interest gathers around two great mineral and mining 
centers—,Miask, at the southern base of the Ilmen Mountains, and 
Tagilsk, toward the northern part of the route, near Ekaterinbourg. 
The rocks of all this region are metamorphic and intrusive, of great 
variety, and are described in some detail. At times the limestones 
are not so changed but that they retain determinable fossils (De- 
vonian). The Miask region is remarkable for the varied and in 
some eases peculiar character of its rocks and the great number of 
minerals contained in them; the locality is celebrated in this respect, 
but can not be dwelt upon here. The Tagilsk region is notable for 
its great iron and copper mines; the former are magnetite masses 
so intimately associated with porphyry that Professor Karpinsky 
can only regard them as of similar and contemporancous origin. 
There are several great mines in and around the rather isolated 
porphyry hill, Mount Wyssokaia; of these the oldest is that of 
Nijni Tagilsk. Adjacent to it, below the hill, is the copper mine 
of Mednoroudiansk, which has furnished all the beautiful Siberian 
malachite so familiar in collections and in Russian works of art. 
Unfortunately, the name of the iron mine, Nijni Tagilsk, has so long 
been connected with the malachite that the error can scarcely now 
be eorrected. This name, however, is that of the district as well, 
and so may be used for the eopper locality in a general sense. 

The copper ores are a later deposit, amid tufas connected with 
the porphyry of the hill. 

From these points the railroad turns westward, crosses the main 
Urals, here not very elevated, and gradually descends to the city of 
Perm. The route traverses much the same succession of rocks, in 
reverse order, as was described in approaching the monntains from 
the east. This portion is treated of by Professor Krasnopolsky, and 
the steamer route on the Kama and Volga to Nijnt Novgorod by 
MM. Stuckenberg, Nikitin, and Amalitzky. All these contain 
much of geological and geographical interest, but there is not space 
to go into further particulars. 

From Nijni Novgorod, the city of the great annual fair, where 
fine sections of the several horizons of the Permian are directly 
covered by Quaternary loess-like clays, the party returned to Moseow. 
Here we must close this very hasty sketch, which can only give the 
faintest idea of the extent and interest of the tour through regions 
so little known and so little accessible to the majority of geologieal 
students. 
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THE FEAR OF DEATH. 


By M. GUGLIELMO FERRERO. 


AN oeeupies in view of death a situation that is peculiar, for 

he is probably the only being that knows he has to die. The 

battle against death spurs an immense number of men to study and 

work; and all the great intellectual and moral creations in art, re- 

ligion, and scienee have been produced under the influence of the 

feelings excited by the certainty of that event. Yet the psyechol- 

ogy of the ideas and emotions relative to death is still to be con- 
strueted. 

Man is not normally preoceupied with the thought of death. 
While he is in full vigor of health and strength he is not afraid of 
it and takes little heed of it. The idea that he will have to die some 
day rarely enters his mind, and when it does present itsclf it is so 
vague and relates to an event so uncertain as to the time when it will 
oceur that no distress is produced by it. This inertia of the thought 
of death in the strong man follows from the important agency exer- 
cised by organie sensations in determining the psychical condition. 
We know that not only exterior phenomena acting on the sensorial 
organs that are directed to the outer world produce sensations in 
us, but changes of eondition originating in the organism itself are 
also accompanied by sensations. The parts of the body that are 
by their situation withdrawn from the direct influence of external 
agents possess a special sensitiveness through which we pereeive their 
changes of condition. One of these sensations, for example, is the 
feeling of fullness after dinner, the sign of an abundanee of food in 
the stomach. The same stomach, empty, gives the painful feeling 
of hunger. In the field of organic sensibility sharply defined sensa- 
tions are given only under abnormal conditions resulting from patho- 
logical disturbances. In a normal state they are very weak, and 
escape observation all the more easily because they differ but little 
in quality and intensity. But, being very numerous and continual, 
these sensations exercise a great influence over our psychical eondi- 
tion and sometimes indirectly determine the trend of our thonghts 
and the forms of our feelings. Thus, for example, the vivacity of 
mental images and ideas often depends on special conditions of or- 
ganic sensibility. When an image or an idea is in opposition to the 
preponderant series of organic sensations with whieh the conscious- 
ness is oceupied, a confliet takes place in which the image and the 
idea are nearly always vanquished. It is, for instance, very hard 
to form a lively coneeption of the pangs of hunger after having 
eaten a good meal; for the organic sensations of fullness procecding 
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from the stomach blunt the faney of the opposite. It is observable, 
likewise, that the feeling of pity is often associated with organie 
weakness, while strong, healthy, and vigorous men are less inclined 
toit. It is only possible if we are able to realize a lively representa- 
tion of physical or moral weakness; but men whose entirely health- 
ful and vigorous organization develops feelings of well-being and 
strength can form only the poorest conceptions of those conditions 
of feebleness that are in contradiction to the preponderant system 
of sensations. 

These principles explain why the young, well, and vigorous man 
concerns himself very little about death, although he knows to a 
certainty that it is inevitable. In a sound body the organs send 
unprecise and indefinite sensations to the brain, which, however, 
all together give that feeling of vigor and physical well-being that 
might be ealled the general sensation of organic life. According 
with the psychological phenomenon we have described, this condi- 
tion of organic sensibility is diametrically opposed to the production 
of vivid images of death. The thought of death is therefore vague, 
feeble, and without consistency in the larger number of minds; and 
it is not competent to call out very strong feelings or excite a terror 
that will arouse the instincts of preservation that are slumbering in 
the depths of the consciousness. 

The same principle explains why it is that old people generally 
are the ones who are most afraid of death and do not like to have 
it spoken of in their presence. Everybody has observed how wor- 
ried aged persons are and how they protest if sickness or deceased 
persons are mentioned; that they are extraordinarily pleased when 
they read in the papers the accounts that are given occasionally of 
some centenarian living in some remote district; and what extraor- 
dinary precautions they take to preserve their health. We might 
believe that old men are preoccupied with death so much because 
they feel it near; but other facts demonstrate that the abstract num- 
ber of probabilities of dying is not an element of the fear of death. 
Men in some oceupations, as sailors or miners, are continually ex- 
posed to the danger of death; but they, especially the youth among 
them, do not take sufficient thought of it to be disturbed or sad- 
dened by it. The greater vividness of old men’s conceptions of 
death is most likely a result of the advancing weakness of their 
organs and pliysical sensations. 

Man has to face not only the abstract thought of death: he 
often finds himself confronting the real danger of it. What are 
his conduct and feelings then? A number of curious facts indicate 
that violent deaths, provided they are not too slow, are easy and free 
from pain; it might be said that death excites hardly any horror 
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when it comes quickly and without previous announcement; so the 
confessions of some persons who have escaped the gravest dangers 
would make us believe. Mz. Wallace has recorded some incidents 
of this kind in his Darwinism, and says of them that those persons 
who have escaped from the clutches of a lion or a tiger experienced 
no physical or moral suffering in their peril. Dr. Livingstone 
deseribes his feeling when seized and shaken by a lion as a kind of 
stupor with no pain or terror, although he was fully conscious of 
what had happened to him; so a chloroformed subject is able to 
follow the operation without feeling the instrument. Mr. Whym- 
per, when he fell several hundred feet on the Matterhorn, rolling 
from rock to rock till he alighted on a mass of snow which fortu- 
nately held him just clear of the edge of a precipice, although he 
received a number of contusions, felt no pain and did not lose con- 
sciousness, but simply speculated as to the number of tumbles he 
would still receive before it would be over with. 

The questions arise whether the nervous shock occasioned by the 
accident produces a kind of insensibility which paralyzes, as it were, 
the feelings of fear and terror, or whether the affair goes on so 
rapidly that there is no time for the formation of all the complex 
of images and feelings that culminate in the fear of death. Liv- 
ingstone’s precise observation suggests that there is really a kind of 
acquired insensibility. THis comparison of his condition to that of a 
subject under the influence of chloroform appears more than proba- 
ble when we reflect that severe nervous shocks of every kind coming 
under the form of extremely violent and sudden sensations or emo- 
tions produce this sort of hypnotic aneesthesia. It is well known, 
for example, that if we fall and receive a rude shock we remain for 
some time unconscious, or at least with a diminished sensibility. 
The same effect is produced by a sudden affliction, as, for example, 
a surprise of very bad news; grief does not follow at once, but a 
kind of insensible stupor with only the most obtuse consciousness 
of pain and of self. Thus the nervous shock provoked by the tum- 
ble over the rocks or by lying helpless under the paw of a wild 
beast would produce a kind of semi-sensibility, in which the 
thought of death would present itself just like any other thought 
without exciting any fear or terror. 

Another extremely interesting problem in psychology lies in 
the study of the thoughts and feelings of the sick with respect to 
death. Are they preoceupied in the course of their illness with 
this probable ending? Do they preserve the habitual carelessness 
of all mankind? What relation exists between the moral charac- 
ter of the patient, between the kind of disease, and the fear of 
death? I can not fully answer these questions for want of a suffi- 
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cient number of facts and observations, but will record what I 
have observed without assuming to give it the value of definite 
eonelusions. 

I have been much struck by the fact that patients afflicted with 
chronic and lingering diseases appear careless about death, and even 
have often an ardent confidence in life and hope to enjoy it long. 
The phenomenon is especially remarkable in consumptive patients, 
although they know well enough that seience has no remedy for their 
disease, and only one of those miracles that sometimes are wrought 
in the organism ean save them. Their belief in a near recovery 1s 
sometimes so strong that it takes the form of a real hallucination 
and a delirium. I can say nothing precise about those who suffer 
from acute diseases. ‘There are those who remain sick, recover, or 
die without ever saying a word about death or showing any appre- 
hension of it; others, on the contrary, are desperate, mourn their 
fate, and exhibit in their talk and acts poignant and profound 
anguish at the prospect of death. Still others manifest a resigned 
preoccupation and a regret modified by a Stoie recognition of the 
inevitableness of death. It is impossible now to say what the causes 
of these differences are; but the question is an interesting one. A 
most curious phenomenon is the fact that death sometimes loses its 
horrible character and is contemplated with real pleasure. Few 
psychological facts seem more strange and astonishing than this. 
The ancient Brahmanical eustom of burning the bodies of widows 
with their husbands became almost a moral privilege for the women, 
and to many of them represented the magnificent ending of a beau- 
tiful existence. The attempt of the English to eradicate it was 
met by a strong opposition from the women themselves. A similar 
custom, though devoid of the religious surroundings, exists in China, 
where childless widows believe that they die well if they strangle 
themselves after the interment of their husbands. 

Examples of pleasure in death are found, too, in countries of 
European civilization. It is true that the most remarkable cases of 
this kind oeecur among nervously diseased persons; but as their 
disorders are generally only exaggerations of normal tendencies, 
the psychological phenomenon is well worthy of attention. Death 
is sometimes sought as preferable to a threatened separation under 
the impulse of a strong emotion of love; and instances are cited in 
which couples have deliberately and elaborately prepared for it as 
if for a party of pleasure. Persons have been known to invite 
death, in the expectation of thereby promoting some scheme of 
vengeance. Savages of certain tribes who have been offended and 
have no other means of vengeance kill themselves, believing that 
their spirits will return to torment their enemy. Under the Hindu 
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custom of the Dharma, or fast,men starve themselves to death for the 
sake of annoying their enemies. So persons of disordered nerves 
among us, or victims of various passions, commit suicide in order 
to excite remorse in persons to whom they become antagonistic. 
Others die to gratify their vanity, and surround their death with 
conditions that will attract attention or that bear a character of 
sensational display. A great many suicides would probably never 
commit the fatal act, no matter how hard the miseries of life might 
oppress them, if they thought nothing would be said of the matter 
in the press or in society; while, in fact, a supreme satisfaction 
attends their departure from life in the anticipation of the talk there 
will be about it. . 

Persons in certain classes or occupations are attracted by par- 
ticular modes of death. Thus death on the battlefield possesses a 
dazzling glamour for soldiers, in whose conception of it there is no 
thought of terror. , , 

Death may further be made to appear pleasant through the 
operation of religious or political fanaticism. Multitudes of men 
have exposed themselves to the most terrible dangers of death, and 
multitudes of others have actually suffered it, full of enthusiasm and 
joy, for an idea, and have given themselves up to destruction for it. 
Such feelings aequire frightful intensity when they become epidemic 
and are propagated through a mass of people. 

Such cases present a strange perversion of the instincts of self- 
preservation, which are ordinarily the firmest and strongest of our 
feclings—a contradiction to the most general laws of life so complete 
and distinct as to make a search for an explanation for it very 
desirable. 

The explanation, we believe, may be found in the laws of asso- 
ciation. Association is capable of changing the psychological value 
of any object, of rendering agreeable a thing that is offensive to 
another or under other circumstances, or an action by which others 
are annoyed or to which they are indifferent; and can give precious 
value to a recollection, a thought, or an image which would be 
repulsive to others. Such associations operate with striking force 
in cases where the passion of love is concerned. Associations con- 
nected with a place where one has lived are agreeable or disagreeable 
according as one has been happy or not there; and the law may 
extend to objects and images of all kinds, and even to the merest 
trifles. 

By the same law we may account for these exceptional elimina- 
tions of the repulsive character from the thought of death. When 
it is associated with intense passion, with the anticipation of glory 
and fame, or when the gratification of animosities is the dominant 
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desire, all feelings contradietory of these suffer a total eelipse, and 
death becomes desirable as a means to obtain what to the passing 
fancy seems a greater and the supreme end.—T'ranslated for the 
Popular Science Monthly from the Revue Scientifique. 


THE SYMBOLISM OF SALT. 


By MARIE GOLDSMITH WEST. 


R. WALTER JAMES HOFFMAN, in his paper upon Popular 
Superstitions, which appeared in the Popular Seience Monthly 
for November, 1896, speaks of the ominous meaning attached to the 
spilling of salt at table. He traees the origin of this widespread 
belief to our Lord’s Supper and consequent events. Now, this is 
an erroneous though not infrequent supposition, doubtless gener- 
ated by Leonardo da Vinei’s great pieture of the Last Supper, where 
he represents Judas overturning the saltcellar as he reaches over 
the table to dip his hand in the dish with our Lord. As a matter of 
faet, mention of the superstition was made in works anterior to the 
time of Christ. It was a eommon belief among the Romans, and 
may even then have been a survival, since proof exists that this min- 
eral was held saered very early in the history of the human raee. 

The Romans began their feasts by prayers and libations to the 
gods. The table was conseerated by placing upon it the images of 
the Lares and saltcellars. A family saltholder was kept with great 
eare, and to spill the salt at table was esteemed ominous.” 

The prominence of salt as a religious and social symbol is doubt- 
less due to the fact that it became a neeessity to most nations at an 
early stage of civilization, and that it was a luxury very hard for 
primitive man to obtain in many parts of the world. ‘There are 
still, even in this era of ecommerce, portions of eentral Africa where 
the use of this mineral is a luxury eonfined to the rich. 

In aneient times and among inland peoples the possession of a 
salt spring was regarded as a speeial gift of the gods. The Chaoni- 
ans in Epirus had one which flowed into a stream where there were 
no fish, and the legend was that Heracles had allowed their fore- 
fathers to have salt instead of fish.+ 

The Germans waged war for the possession of saline springs, and 
believed that the presence of salt in the soil invested the district 
with peeuliar sanctity, and made it a place where prayers were most 
readily heard.t 


* Horace, Od. ii, 16, 14, Test. + Arist., ut supra. } Tacitus, wt supra, 
VOL. Li1.—20 
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That religious significance should come to be attached to a sub- 
stance so highly prized, and in many cases so hard to obtain, seems 
but natural, especially as the habitual use of the mineral commenced 
with the advance from nomadic to agricultural life—that step in 
civilization that is said to most influence the cults of the nations. 

So important was salt to the ancients that it has been conjectured 
that the oldest trade routes were created for traffic in the article. 
Certainly, with the addition of incense, it plays the principal part 
in all that is known of the ancient highways of commerce. One of 
the roads in Italy is the Via Salaria, by which the produce of the 
salt pans of Ostia was carried up into the Sabine country, and to the 
present day the caravan trade of Sahara is largely dependent upon 
salt.* 

Of old the gods were worshiped as givers of the fruits of the 
earth, and especially of bread and salt, which are always mentioned 
together. This mineral was associated with religious offerings, par- 
ticularly cereal. Its preservative qualities made it the fitting sym- 
bol of an enduring compact; hence, probably, the “covenant of 
salt,” spoken of so frequently in the Bible. 

Nuwnbers, xviii, 19: “It is a covenant of salt forever before the 
Lord unto thee and to thy seed with thee’; and 2 Corinthians, xiii, 
5: “Ought ye not to know that the Lord, the God of Israel, gave the 
kingdom over Israel to David forever, even to him and to his sons by 
a covenant of salt?” 

These verses illustrate the importance attached to such compact. 
Not only were the gifts bestowed, but they were made enduring by 
“a covenant of salt.” 

In the mountains of Salzburg, about 1730, there existed what 
was known as the “Salt League of God.” Menzel gives an account 
of the ceremony from which the association derived its name: “ Each 
confederate on taking the oath dipped his finger in the saltcellar, 
and from this circumstance and the allusion it contained to the name 
of their country the league was styled by them the ‘ Salt League of 
God.’ ” 

The Mexicans personified their veneration for salt in the goddess 
Huixtocilmatl. She was said to be a sister of the rain gods, with 
whom she quarreled; in their resentment they drove her into the 
salt water, where she invented the art of panning the mineral, and 
became the goddess of salt.+ 

Next to its religious significance salt was, above all, the symbol 
of friendship. To eat salt with a man was held by most peoples, the 
Orientals especially, to form a sacred tie of brotherhood. Any per- 


* Also see Herodotus’s account of the caravan route uniting the salt oases of the Libyan 
Desert. + Bancroft. Works on Native Races. 
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son who had the hardihood to disregard this obligation would have 
been considered a social pariah of the vilest description. In the 
Forty Thieves, Cogia Houssain refuses to go to table with his in- 
tended victim for fear he should partake of this sacred substance 
in his company, and thus be compelled to forego his plans. When 
hard pressed for his reason, he makes excuse for not accepting the 
proffered hospitality by saying, “I never eat of any dish that has 
salt in it.” There is an allusion in the Arabian Nights (Burton’s 
edition, I believe) to a robber who, wandering about in the dark in a 
strange house, stumbles on a small, hard object... In order to ascer- 
tain its nature he puts it to his lips, and, discovering it to be salt, is 
compelled to abandon his burglarious intentions because, since he 
has tasted salt beneath that roof, he is forced to respect its master’s 
property. 

Omar Khayyam refers to the symbolical meaning attached to 
the mineral in the following lines: 


“OQ wheel of heaven ! no ties of bread you feel, 
No ties of salt, you flay me like an eel !”* 


There were a number of other social usages connected with this 
mineral, from which have arisen various customs, superstitions, and 
representative expressions. 

In ancient times it was customary to place the saltcellar in the 
center of the table. Above this sat the superiors, and below the 
inferiors; hence the expressions, “ above the salt,’”’ “ below the salt.” 
Jonson, in Cynthia’s Revels, illustrates their application: “His 
fashion is not to take knowledge of him that is beneath him in 
clothes. He never drinks below the salt.” 

Salt is also symbolical of wit, of sarcasm, of the good things of 
life, as— 

“T never drank of Joy’s sweet cordial 
But Grief’s fell hand infused a drop of gall ; 
Nor dipped my bread in Pleasure’s piquant salt, 
But briny Sorrow made me smart withal.” + 


Another well-known expression—i. e., “To be worth one’s salt ” 
—doubtless owes its origin to an old custom that obtained in more 
than one part of the world—that is, using cakes of salt as money—for 
instance, in Abyssinia and elsewhere, in Africa and in Thibet, and 
adjoining parts. 

In Colonel Yule’s translation of Marco Polo, he devoted a note 
to the use of salt as a medium of exchange in the Shan markets 
down to our own times. Also in the same work details are given as 


* Quatrains of Translations. E. H. Whinfield. 
+ Omar Khayyam. Translation by E. H. Whinfield. + Marco Polo, book ii, chap. xlviii. 
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to the importance of salt in the financial system of the Mongol em- 
perors. The substance stood as well for costliness, as, “ He paid a 
salt price for it.” 

Another ancient practice connected with salt is alluded to in the 
Bible, Ezekiel, xvi, 4: “ Thou wast not salted at all.” | 

This refers to the custom of salting the skin of newborn babes. 
The operation was supposed to make the epidermis dty, tight, and 
firm. Galen speaks of the practice. It may also have been em- 
blematie of purity and ineorruption. 

Superstitions concerning salt are widely scattered over the world. 
When the Chinese observe the last festival of the year, literally 
ealled “rounding the year,” a portion of the ceremony consists in 
building a bonfire of pine wood before the ancestral tablets of the 
family. Upon the flames salt is thrown, and the crackling which 
it occasions is regarded as an omen of good luck for the following 
year.* 

The mountain people of North Carolina and West Virginia are 
said to put salt in their shoes in order to keep off the witches. Ban- 
croft related that one of the aboriginal tribes of North America 
refrained from eating salt in the belief that it turned the hair 
white. 

Several eurious customs, founded upon the ancient religious 
signifieance of salt, survived until a reeent date. Such was the 
Eton Montem, or procession of the “ Eton ” boys to Salt Hill. Cer- 
tain boys in fancy costumes went first, in order to levy contributions 
on the passers-by. These donations were devoted to the mainte- 
nanec of their captain at college, and all who gave received a pinch 
of salt in return. Another well-known college custcm, that of salt- 
ing the freshmen before they were entitled to join in games with 
the others, may have had something to do with the naming of the 
new students; or it may, on the other hand, have been instituted as 
a boyish joke because of the name already given. 

Though in some portions of Ameriea salt was introduced by 
Europeans, yet there were many parts where the mineral was ac- 
cessible, and a number of native tribes besides the Aztecs held it 
in high veneration. One of the professors who reeently visited the 
Zuni villages on behalf of the Smithsonian tells of a curious custom 
of the people which, I believe, has not been published hitherto. 
The Zuiis, when organizing an expedition to go after salt, fit ont a 
war party and take provisions greatly in exeess of their wants for 
the time during which they will be gone. Since there is no object 
to be served by a war party in times of peace, it has been conjectured 


* Social Life of the Chinese. Justus Doolittle. 
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that this practice is a survival from the days when the Zunis were 
inhabitants of the cliff dwellings. By eareful computation it has 
been ascertained that the amount of provisions invariably earried 
would be the proper allowance for the time consumed in a journey 
from the cliff dwellings to the place where the salt is obtained and 
back again. 

From the careful preservation of all its features this salt-getting 
expedition would appear to have been at one time a ceremonial of 
religious importance. In the old eliff dwellings are found peculiar 
little bags containing salt; and at the present time a certain amount 
of the mineral, when brought to the villages, is set aside as sacred 
and preserved in little bags almost identical with those found in the 
ancient dwellings. 

Where men live on milk and raw or roasted flesh, sodium chloride 
is an winecessary addition. hus the Numidian nomads in the 
past did not, and the Bedouins of Hadramant of the present do 
not, eat salt with their food. On the other hand, a cereal, vegeta- 
ble, and boiled meat diet calls for salt. Livingstone’s South Africa 
contains a very interesting passage treating this subject. The au- 
thor says, speaking of the Bakwains: “ When the poor who had no 
salt were forced to live on an exclusively vegetable diet they were 
troubled with indigestion. The native doctors, aware of the cause 
of the malady, usually prescribed some of that ingredient with their 
medicines. ‘The doctors themsclves had none, so the poor resorted 
to us for aid. We took the hint, and heneeforth eured the disease 
by giving a teaspoonful of salt, minus the other remedies. Meat or 
milk had the same effect, though not so rapidly as salt. When I 
was myself deprived of salt for four months at two distinct periods, 
I felt no desire for the condiment, but was plagued by a longing for 
meat and milk. This continued as long as I was confined to ex- 
clusively vegetable diet, and when I procured a meal of flesh, though 
boiled in fresh rain water, it tasted pleasantly salt. Mulk or meat 
or salt, obtained in however small quantities, removed entirely the 
excessive longing and dreaming about roasted ribs of fat oxen and 
bowls of cool, thick milk.” 

The consumption of salt has become almost a necessity to most 
peoples through long-continued habit; but, where tribes have been 
eut off from the use of it for a lengthened period, the taste for the 
mineral has almost or entirely died out. For instance, during the 
reign of Montezuma I, and from that time to the conquest, the 
Tlasealtee territory was completely surrounded by the Aztees. Thus 
communication with the coast was prevented, and this people were 
compelled to do without salt among other luxuries. It became so 
rare that, though the nobles smuggled in a little for their own use, 
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the condiment became quite unknown to the common people, who 
quite lost their taste for it.* 

In Pliny’s time salt was considered a saluable medicament for 
various ailments. It was taken to neutralize the effects of opium, 
and above all it was valued as a cure for leprosy. 

The most common artificial salt is made by evaporating sea 
water in salt pans. It is also produced by pouring salt water upon 
burning wood, the ashes of which are said to have almost the pun- 
gency of the true mineral. When thus prepared the salt is black. 
In Arabia, according to Pliny, so many salt mines were found that 
people resorted to them instead of quarries, building whole houses 
and even cities of this mineral. Gerrah was entirely composed 
of it. 

One of the most remarkable salt mines in the world is at Wie- 
liezka, near Warsaw, Poland. It has been worked since 1252, and at 
one time furnished the principal revenue of the kingdom. <A vast 
number of people inhabit the subterranean passages of this mine, and 
are governed by laws and magistrates of their own. Each miner 
is allotted a little cell, where he dwells and rears his family. As 
many as eighty horses are kept in this underground republic to 
carry to and fro along the immense corridors which are supported 
by pillars of salt. When the light falls down the long vistas it 
makes the mine look like a crystal palace, of which the walls and 
pillars are tinged with delicate green.t 


OUTSIDE of the timber belt, which begins at Monterey and extends at 
intervals to Oregon, there is hardly a mountain on the Coast Range of Cali- 
fornia, from San Diego, on the south, to Trinity, almost at the Oregon line, 
says Carl Purdy, in Garden and Forest, which is not in part covered by the 
chemise brush, or chemisal. The greater the distance from the ocean the 
larger the percentage of mountain lands which this hardy shrub has taken 
possession of, until many sections of the eastern part of the Coast Range 
are almost given up to it, and from the valleys to the mountain tops it 
holds a sway only shared by a few of the hardiest shrubs, oaks, and coni- 
fers. Hardly aspot is too steep to allow it a foothold, hardly a soil too 
meager to afford it sustenance. Fires sweep over and leave blackened 
stubs, but with ifs unusual vitality it soon starts a new growth. Ina few 
years rocks, hills, and slopes are again masked by a close color of blue 
green, which gives to the mountains a softness of outline peculiar to the 
Coast Range, and very beautiful too, although the monotony of flowing 
lines often becomes tiresome. The chemise (Adenostoma fascicularis) is of 
the rose family, and is an evergreen with linear, heathlike leaves, a light- 
colored, stinging bark, and brittle wood. In late spring it produces an 
abundance of whitish flowers with green centers. 


* Bancroft. Works on Native Races. + Valmont de Bomare, tome v, p. 591. 
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THE TEACHING OF APPLIED SCIENCE. 


By M. CH. LAUTH. 


N an article published a few months ago in the Revue Scientifique 

I pointed out a danger that threatens some of our chemical indus- 
tries. I showed on the evidence of official documents that these 
very industries have taken a rapid start and had an immense devel- 
opment in Germany, while they have continued nearly stationary 
in France, the country of their origin. In the search for the causes 
of this standstill I believe I established that it is largely due to defi- 
ciencies in the chemical instruction given in France and to the 
indifference to industry manifested by our scientific men, while in 
Germany the teaching of chemistry has reached an admirable stage 
of perfection, and the alliance of science and industry is commended 
as a necessity of the first order. Like ideas have been developed 
recently in various publications; attention seems to be concen- 
trating around the question, a happy sign which I remark with joy. 
M. Léon Lefévre, who agrees with me in opinion on this point, 
speaks of the parallelism in the development of the color-making 
industry and of organic chemistry in Germany. “ That country,” 
he says, “now possesses the supremacy in both, and yet it did not 
assist at the birth of artificial coloring matters; for the honor of the 
discovery of the first aniline colors belongs to France and England ”’; 
and he calls attention to the very rapid growth of the Chemical 
Society of Berlin since that discovery was made in 1868 from 107 
members to 3,129, as compared with that of the societies of London, 
551 to 2,029, and of Paris, 269 to 736. M. Haller, director of the 
Chemical Institute of Nancy, presents a similar argument, and 
quotes Humboldt’s prediction that those countries which neglect 
recourse to their scientific lights will see their prosperity inevitably 
jeopardized as neighboring nations develop and strengthen them- 
selves under the vivifying influence of the arts and sciences. My 
opinion is further sustained by many other men of science from 
whom I have received letters. Some of them accuse our method 
of teaching, which, they find, has no direct bearing on the object 
for which the instruction should be given. One of them says it is 
all wrong, in that it gives prominence to the abstract and does not 
give importance to the application, and another finds fault with the 
method by which instructors are chosen and appointed. 

We may look at the subject from another side and inquire 
whether manufacturers have done their best to keep their standards 
even with the highest. It will appear that the majority of French 
manufacturers do not appreciate as they ought the influence of sci- 
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entific work on the development of industry and the fatal reper- 
cussion which this incessant progress going on in the domain of pure 
science inflicts upon it. They therefore content themselves with 
improving their old methods and processes. Instead of inviting 
the co-operation of men of science and expert chemists, they con- 
tinue to intrust the fate of their machines to simple overseers, ca- 
pable enough of adjusting a machine of the old style, but incapable 
of devising a new process. Sometimes, it may be, they trust to some 
happy accident to help them against foreign competition and restore 
prosperity to their establishments without reflecting that the suc- 
cess of their rivals is exclusively owing to their strong scientific 
organization. 

if, with a more enterprising spirit, they call in men of science 
to co-operate with them, they are most lkely to expect an imme- 
diate return and to be discouraged if they fail to realize it; and 
dismiss their advisers because they can not perform the impossibili- 
ties they expect of them. ence the sad misunderstanding which 
exists between men of pure science and manufacturers, the former 
repeating that industry offers no opening for their pupils and that 
it is of no use to direet them to a career that is ungrateful to them, 
and the latter affirming that they do not find among the chemists 
they employ the knowledge that will render their collaboration 
fruitful. 

Misunderstandings of this kind will continue so long as professors 
charged with the direction of chemical studies do not take exact ac- 
count of what will be expected of their students when they go into 
industrial occupations. It should be well understood that the manu- 
facturer does not expect to find master workmen or good overseers 
in the chemists he engages. No one is capable of directing a factory 
without having followed for a considerable time the course of the 
several shops. This is not the part the chemist is to perform; nor 
is it his duty to keep an eye upon the workmen. He must first of 
all things—and it is an absolute condition—be in the current of the 
science, and more especially, of course, of the parts of the science 
that treat of the industrial branch to which he applies himself. He 
should be familiar with all the details of mineral analysis, qualitative 
and quantitative, of organie analysis and industrial analyses; and be 
skillful in delicate manipulations and preparations. He should be 
acquainted with what is required in the principal chemical indus- 
tries and familiar with the most practical general methods in use 
for solving the problems that will be submitted to him, to such an 
extent as to be competent to improve in quality and value the 
manufactures which he will be charged with inspecting and perhaps 
directing. And he should, finally, have a taste for original research, 
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and be able ultimately to take advantage of his theoretical knowl- 
edge, so as to aspire to make discoveries that will place him in the 
rank of inventors—the dream of every chemist of any ambition. 
The young student who presents himself in industry with such a 
supply of knowledge will be sure to find for himself a most honor- 
able place at once, and will have every encouragement to continue 
his studies for a year or two longer rather than present himself 
insufficiently equipped; for once in conflict with the daily difficulties 
inherent in every exploitation he will have no more time to learn. 

It is not necessary to say that the “ideal”? chemist does not exist 
in France, and with the kind of teaching that is given can not exist. 
Young men may indeed be found possessing a remarkable stock of 
theoretical knowledge and in every way capable of brilliantly sus- 
taining their graduating theses, and some can even perform a min- 
eral analysis or an organic analysis correctly. But I do not think 
I am too severe when I say that I believe that further than that they 
have only the vaguest smattering—and there is nothing surprising 
in that, for nobody has taught them more. For this I do not blame 
the science of the masters or the motive of the students. The 
teachers have not had their attention directed toward industrial 
affairs, and have not therefore been able to teach their students with 
reference to them. 

The reform we need can not be introduced by the personal initi- 
ative of the students; for even if they should awake to the necessity 
and turn their minds to industrial research and the acquisition of 
practical knowledge available in the shops, they are powerless so 
long as they have to prepare for the examinations. Might we hope 
that the manufacturers should be disposed to favor special labora- 
tories for the training of industrial chemists? Their effort would 
invoke our sympathy, but it would be many years before it would 
yield results; and all that time our rivals would be gaining on us. 

The best remedy, it seems to me, is to look to the existing schools 
for measures to improve their methods and give their teaching a more 
practical, more industrial direction. Since I first called attention 
to this subject in 1878 a number of schools have been established 
where chemistry is specially and practically taught; but the results 
they yield will, I fear, always be incomplete so long as the direction 
of them is intrusted to purely scientific men. However eminent 
they may be, they are not familiar with what is wanted in chemical 
industries, and they can not familiarize themselves with it except 
by placing themselves in constant relations with the heads of great 
manufactories and studying their requirements, as is done every- 
where in Germany. 

A reform of the kind sought could be brought about without 
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great expense by incorporating upon the present programme systems 
of lectures and of manipulations; the lectures to consist of the expo- 
sition of the principal chemical industries, and the laboratory work 
of industrial preparations and applications; and the students should 
be exercised in comparing manufactured products and in studying 
the general methods pursued in industrial research, the processes 
adopted for increasing returns, and other branches of similar bear- 
ing. Such instruction demands special fitness—teachers who are 
familiar with industries and love them. That is the basis of the 
reform I propose. In order to teach the applications of science, 
to make known the methods, processes, and desiderata of industry, 
one must have studied and practiced them himself. He must him- 
self have been a workman. Whatever may be the value of our mas- 
ters, however great may be their intelligence, they can not develop 
knowledge in the minds of their pupils that is foreign to themselves, 
or make them adopt methods of labor which they have never them- 
selves seen applied. 

I have already received protestations from the teaching body 
against seeing men raised to the dignity of professors or lecturers— 
men who have not their diplomas as licentiates or doctors in science. 
But I really do not believe that the possession of these diplomas is 
indispensable to the purpose toward which I am looking; and I 
fancy that for the treatment of industrial questions it is sufficient 
to understand them for one’s self. 

The teaching of which I have thus sketched the programme 
might be given at the close of the studies of our young chemists and 
constitute the crowning of them. The reform I propose consists, 
then, simply in opening our chemical schools and institutes to lec- 
tures and manipulations in applied chemistry, and in confiding this 
special teaching to professors who have themselves been engaged 
in industry.—T'ranslated for the Popular Science Monthly from the 
Revue Scientifique. 


It has long been a question how the priestly office became so associated 
with bridge-building that that function should have given their principal 
official titles (pontifex, pontiff) to the Roman chief priest and the Pope. 
An attempt at an explanation is made by Herr Rudolph von Ihering, in his 
Evolution of the Aryans, who says: “All the branches of the pontifical 
duties may be traced back to the original demands laid upon the technical 
bridge-makers of the migratory period ; their priestly office, to the necessity 
of the expiatory sacrifice to the river god, which could not be offered by 
the Flamens, who were the priests of the national divinities only ; their 
skill in writing, to the drawing of the plan of the bridge ; their chronol- 
ogy, to the estimation of the proportions of the bridge ; their relation to the 
law, to the clain of the river god upon the bridge toll.” 
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THE LIFE HISTORY OF SCIENTIFIC IDEAS. 


By M. GUSTAVE LE BON. 


CIENTIFIC ideas are subject to the same general law of evolu- 
tion which we have expounded as to other ideas in a previous pa- 
per (The Work of Ideas in Human Evolution, Popular Science 
Monthly, vol. xlviii, August, 1895); but being less lasting than 
other ideas, the study of them is easicr. Science does not escape 
the general laws that regulate the elements of every civilization. 
These laws, too, are derived from a small number of fundamental 
ideas variable in different epochs, and which stamp a deep mark 
on every science. All modern physics rests upon the idea of the 
indestructibility of energy; biology on the idea of transformation 
by selection, and pathology on that of the action of the infinitely 
little. It is a property of scientific ideas that they have a force 
much less relative than that of religious, political, and moral ideas, 
but they lack much of being absolute truths; and that is why we 
see the directing ideas of science usually changing every fifty years. 
All these ideas are most frequently nothing but provisional hy- 
potheses. The only veracious side of them is that they explain for 
the given moment the largest number of the facts. Darwin’s hy- 
pothesis of the evolution of living beings explains more facts than 
Cuvier’s hypothesis of successive creations; and the hypothesis of 
luminous undulations explains more phenomena than the hypothesis 
that preceded it. 
It does not matter that these great directing ideas are erroneous. 
If we place ourselves at the point of view simply of the advance of 
the human mind, it will hardly be a too rash assertion to say that 
error is infinitely more useful than truth. Absolute truths, or what 
are considered such, are not discussed any more and provoke no 
investigation. Ideas held as hypotheses, on the other hand, provoke 
much. The researches made for the purpose of defending or attack- 
ing the hypothesis of the emission of light and that of undulations 
begat the finest discoveries of optics. The much-debated hypothesis 
of transformism has produced more research within a few years past 
than was made in all the centuries gone before. During the epoch, 
on the other hand, when what Aristotle and Ptolemy wrote was held 
for gospel truth, there could be no research; and for several cen- 
turies science was contented with traditions and made no progress. 
The most fruitful method of investigation is by imagining some 
hypothesis and trying to verify it, and by modifying it as new facts 
come to light. The great advantage of scientific ideas is that their 
value can be speedily ascertained by experiment, while that of re- 
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ligious, political, and moral ideas is determined very slowly. We 
should not, however, suppose that they are established and vanish 
with any extreme rapidity. Their evolution is indeed more rapid 
than that of other ideas, but it follows the same phases. Its history 
shows that although they address themselves only to the most en- 
lightened minds, it takes them not less than twenty-five years, and 
usually much longer, to establish themselves. The clearest of them, 
the least hypothetical, those most easy to demonstrate, those which 
would seem least subject to controversy, like the doctrine of the 
circulation of the blood, have not been accepted in less time. In 
other respects scientific ideas are established under the influence of 
the factors we have described as acting with other ideas—affirma- 
tion, repetition, contagion, and prestige—-and perhaps we may add, 
since we are dealing with the scientific category, reasoning; but 
the action of this factor is so weak that we might properly omit it. 
When it intervenes it is chiefly to refute an accepted idea, not 
to establish a new one. The new scientific idea is rarely 
imposed, so far at least as the majority of minds are concerned, 
by demonstration. It must not be supposed that because a 
man cultivates science he is released from the yoke of estab- 
lished dogmas. Scientific dogmas are often the most tyrannical 
of all. 

The scientific idea is pre-eminently established by the prestige of 
the man who imposes it, and rarely in any other way.* When 
Charcot introduced to science the phenomena of animal magnetisin, 
which had been described for more than a century by students whose 
only fault was that they had no prestige, and whose admirable re- 
searches had been neglected for that reason by many generations of 
doctors, shall we suppose that the demonstrations of the professor 
were what convinced the medical public? Not at all, for the same 
demonstrations had been repeated thousands of times within a hun- 
dred years. The conviction was simply the result of the prestige of 
the expert, who did nothing but introduce into official science a series 
of phenomena which were perfectly known before him. After hav- 
ing been established by prestige the scientific idea goes through the 


*Tt might be objected to this assertion that Darwin, who was without title, claim, or 
authority, had no prestige when he made his investigations, But it would be easy to 
answer, first, that his example is almost unique; and, second, that Darwin’s doctrine was 
supported in England, as soon as it appeared, by men who had much prestige. Iam, 
moreover, not sure that if Darwin had been boru in one of the eountries where mental worth 
is exclusively measured by the number of decorations it wears, the immortal book, the 
Origin of Species, would never have found a reader. The author would soon have been 
made to understand that, not being an academician or professor, he could only make himself 
ridiculous by taking up questions which had been long treated by the most illustrious 
specialists, 
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regular course of evolution. It is taken up by apostles who propa- 
gate it in a small circle, and it begins to spread. It at first meets 
with strong opposition, for it strikes forcibly against many ancient 
and established things. The apostles who have adopted it are ex- 
cited by this opposition, which only persuades them of their superi- 
ority over the rest of men, and they defend it with energy, not, 
indeed, because it is trae—for they generally know nothing about 
that—but simply because they have adopted it. The new idea is 
diseussed and is accepted in whole by some and rejected in whole 
by others. Affirmations and negations are exchanged, but very few 
arguments; the only motives for the reception or rejection of an 
idea being, for the immense majority of minds, simply those of feel- 
ing, in which reasoning has no part. In consequence of these pas- 
sionate contestations the idea progresses slowly. The young people 
who become aware of the contest adopt the idea readily, for the 
single reason that it is contested. To youth, eager to be independent, 
wholesale opposition to things that are accepted is the most easily 
accessible form of originality. The idea therefore continues to gain. 
As it is gradually accepted by official men of science it at length 
becames propagated wholly by the mechanism of contagion, and in- 
sinuates itself, timidly at first, and then boldly, into the classical 
books. Its triumph is then complete. Like religious dogmas, it 
becomes a part of the things that are not disputed. We have 
only to recollect the history of transformism in France, and 
how the scandalous heresy has passed into the state of a classic 
dogma, to observe the successive series of these phases of propa- 
gation. 

After having prevailed for a considerable length of time the 
idea begins to lose its hold and at last dies out. But before an old 
idea is wholly destroyed it has to go through a series of retrogressive 
transformations that require many generations for their accomplish- 
ment. Before vanishing forever it takes its turn in forming a part of 
the old hereditary ideas which we qualify as prejudices, but respect 
nevertheless. The old idea, although it is already nothing but a 
word, a sound, a mirage, possesses a magical power that still subjects 
us. At last it dies. After reigning long over a civilization ideas 
lose their prestige, fade away, and are extinguished. New discov- 
eries disturb them. Belief in them becomes less general. Men 
begin to discuss them, and by the mere fact of discussion their death 
is near. Every great directing idea being generally a fiction, they 
can not submit to be discussed except on condition of never being 
subjected to critical examination. But even when an idea has been 
violently disturbed the institutions derived from it retain their vital- 
ity and are effaced very gradually. When it has completely lost its 
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power all that it upheld soon falls. It has not yet been given to 
any people to change their ideas without being at once forced to 
transform all the elements of their civilization —Translated for the 
Popular Science Monthly from the Revue Scientifique. 


SKETCH OF JOSEPH PRESTWICH. 


IR JOSEPH PRESTWICH was, at the time of his death, the 
oldest of British geologists. While his scientific honors were 
numerous, the formal recognition by his Government of the value 
of his work, much of which had redounded greatly to the material 
advantage of England was tardy. It came to him in the form of a 
complimentary knighthood only on the New Year’s day before his 
death in the following June, when he was not able, on account of 
feeble health, to accept it in person from her Majesty. Till 1872 
Dr. Prestwich curiously combined the two occupations of wine mer- 
chant and geologist. His business took him frequently to France, 
and while there he sought and improved the opportunities he found 
to make geological studies of the districts he visited; and it is told of 
him that his friends used to like to go geologizing with him on the 
other side of the Channel, “as his walks generally ended in the 
pleasant chateau of some vine-grower.” 

Josern Prestwicn was born in Clapham, England, March 12, 
1812, and died in Shoreham, Kent, June 23, 1896. He was taught 
at London and Paris, and in Dr. Valpy’s Grammar School in Read- 
ing, and afterward studied at University College, Gower Street, 
London, where he gave special attention to chemistry and natural 
philosophy under Prof. Edward Turner and Dr. Dionysius Lardner. 
There also his attention was first drawn to geology and mineralogy, 
which were among the subjects in Turner’s course. After he went 
into business he continued to devote all the leisure he could command 
to the study of geology, first as a means of relaxation and afterward 
on account of the scientific interest he took in it. 

He began publishing scientific papers in 1835, when he was about 
twenty-three years old, his first,on the Ichthyolites of Gamrie, Banff- 
shire, Scotland, having been printed in the Transactions of the 
Geological Society of that year, and some of his earlier papers on 
the Coalbrookdale Coal Ficld being of the same period. Other pa- 
pers followed in the Quarterly Journal of the Geographical Society 
on Structure and Organic Remains of the Tertiary Beds of the Lon- 
don and Hampshire Basin, in which many now fully accepted facts 
of geological sequence and relations were first established. In these 
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researches he paid special attention to the lithological changes of the 
strata and to the fossils. In consideration of this earlier work he 
was awarded the Wollaston medal by the Geological Society. 

Having acquired some familiarity with the geology of France 
by his former residence as a student and his frequent business there, 
Mr. Prestwich, in the course of the studies which resulted in the 
rearrangement of the Tertiary formations, carried his explorations 
across the Channel to the corresponding formations of France and 
Belgium, for the purpose of determining the correlation of the strata. 
In the course of these investigations, at the suggestion of Dr. Hugh 
Falconer, and in company with Sir John Evans, he examined the 
valley gravels containing flint implements—works of man—associ- 
ated with the remains of extinct animals, the discovery of which in 
the valley of the Somme had been announced by M. Boucher de 
Perthes without attracting special attention. The finds made here 
could be compared with the somewhat similar discoveries made in 
England in Kent’s Cavern by McEnery and in Brixham Cave in 
1858. All these evidences of man’s antiquity, together with others 
subsequently found in England, were studied by Prestwich and Sir 
John Evans, with the result of fully establishing the contemporane- 
ous existence of man with other Pleistocene mammals. The ques- 
tion of the duration of man’s existence upon the earth thus became 
a subject of lively discussion, which still continues. The theory 
of man’s extreme antiquity, as indicated by these remains, which 
Mr. Prestwich was inclined to embrace at the time, and which he 
was among the first to promulgate in England afterward, underwent 
a process of modification in his mind, and he was disposed in his later 
works to reduce considerably the estimates he made then. In recog- 
nition of his work as one of the pioneers in establishing the geological 
antiquity of man, the Royal Society in 1865 awarded him the Royal 
medal. 

As Dr. Prestwich grew older he paid more and more attention 
to economic geology, and finally became one of the most eminent 
authorities in that branch. His earlier studies on Coalbrookdale 
and the Tertiary strata seem, in the light of after developments, to 
have been preparatory, though unconsciously so, for such a career. 
A lecture on the geology of Clapham—The Ground Beneath Us— 
delivered about forty years ago to a local society, and his publication 
on the water-bearing strata of the country around London, were in 
that direction. The former work “has stood the tests of time re- 
markably well,” and the latter, first published in 1851, has become 
a standard, and has lately been reissued with appendices. He was 
engaged upon the Royal Commission on Metropolitan Water Supply 
and upon the Royal Coal Commission, to the reports of which he 
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contributed valuable papers, one of them embodying the conclusion 
that the coal fields under the Secondary rocks of the south and south- 
east of England might extend from Somersetshire to the neighbor- 
hood of Folkestone, which has been confirmed by borings at Dover. 

Dr. Prestwich retired from business in 1872, and in 1874 became 
professor of geology at Oxford. He continued his researehes with 
his accustomed activity, and enriched the literature of geology from 
year to year with numerous valuable and original contributions, in 
the form of papers and addresses to learned societies, in conneetion 
with which his name constantly appears, and of books which are 
indispensable to the thorough student of the seience. 

Dr. Prestwich’s annual address as president of the Geological 
Society in 1872 gives an admirable statement of the purposes of 
geological research with reference to the advent of man, and further 
on of its practical applications to the questions of water supply and 
coal. Among the theoretical problems that were then occupying 
the attention of geologists of all nations, the speaker said, were the 
phenomena connected with the prevalence of great and exceptional 
cold immediately preceding our time, the first dim appearance of 
man, his association with a race of great extinct mammalia belonging 
to a cold climate, the persistent zodlogical characteristics of man 
as contrasted with the variable animal types presented in geological 
time, the seareh for connecting links, and the measure of man’s an- 
tiquity. Allied to these were the great questions relating to the 
forms of the continents—the elevation of the land, the origin of 
valleys and plains, and all that prepared the globe for the advent of 
man. Jfurther, geology dealt with the requirements of civilized 
man, “ showing him the best way of providing for many of his wants, 
and guiding him in the search for much that is necessary for his 
welfare. The questions of water supply, of building materials, of 
metalliferous veins, of iron and coal supply, and of surface soils 
all come under this head and constitute a scareely less important 
althongh a more special branch of our science than the paleonto- 
logical questions connected with the life of past periods, or than the 
great theoretical problems relating to physical and cosmical phe- 
nomena.” Proceeding to consider the geological questions con- 
nected with water supply, the author suggested that the site of a 
spring or the presence of a stream determined probably the first 
settlements of savage man; and his civilized descendants, until the 
last few years, equally depended upon like conditions. These condi- 
tions were conneeted with the rainfall and with the distribution of 
the permeable and impermeable strata forming the surface of the 
country. Under ordinary circumstances few large towns had arisen 
except where a localized water supply was easily accessible, where 
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the catchment basin controlling the volume of the rivers was large, 
and where permeable strata prevailed. Thus it was with London, 
and the extension of that city had worked along in those directions 
where water was got with the best facility. The second part of the 
address related to the work of the Royal Commission to examine 
into the coal fields and the coal supply, under which Dr. Prestwich 
was charged with the study of the districts covered by the later 
Secondary and the Tertiary strata, with the special object of inquir- 
ing “into the probability of finding coal under the Permian, new 
red sandstone, and other incumbent strata. The discussion of this 
subject implied a survey of the coal fields of England, France, and 
Belgium, and the possible connection through strata underlying the 
formations named. Several regions were indicated where trials for 
coal might be made, which it was admitted, however, might be at- 
tended with considerable uncertainty. But whether successful or 
not as to coal, such trials near Loudon could hardly fail of some im- 
portant results; for it was “possible that the lower greensands 
would at some spots be reached, so that the inestimable additional 
benefit of a large and steady supply of pure water might also be 
obtained, and with proper care to prevent interference might be 
maintained for all time.” 

Commending Dr. Prestwich’s investigation of the sources of the 
water supply of London, and the presentation of the results in his 
book on that subject—“a masterpiece of minute observation and 
close and accurate reasoning ”—Prof. J. W. Judd observed that the 
geologist could point to the work “ with pardonable pride as afford- 
ing convincing proof that his science has now acquired a character 
for exactness analogous to that which is justly regarded as the crown- 
ing attribute of astronomy.” His predictions as to the finding of 
coal underneath the Secondary rocks across the kingdom were like- 
wise justified in the results of borings made near Dover. 

An important practical application of Dr. Prestwich’s investiga- 
tions of the geology of the English Channel, not anticipated when 
they were begun, was illustrated in his report on the subject to the 
Institution of Civil Engineers, presented in December, 1874. This 
report was described by Nature as being a most excellent example 
of the indispensability of thorough scientific research as a basis for 
the useful arts, and of the way in which the highest practical results 
unwittingly follow from such investigations—made in abstract in- 
quiry, the only end of which was thorough knowledge of the sub- 
ject in all its scientific aspects and relations. This study of the 
strata underlying the Channel—an almost perfect example of close 
and careful reasoning on physical facts—was now brought forward 
to enlighten the projectors of a tunnel between England and France 
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as to the nature of the material on which they would have to work; 
but Dr. Prestwich had distinctly stated that the various formations 
were considered “irrespective of their relative merits in any other 
than a geological point of view.” His plan had been to discuss 
earefully all the strata underlying the Channel, from the London 
clay down to the Paleeozoic series, and deduce his conclusions as to the 
fitness of each formation for being pierced by a tunnel. The in- 
vestigations on which the paper was founded were mostly undertaken 
from no practical point of view and before a Channel tunnel was 
thought of. 

Dr. Prestwich’s inaugural address as professor at the University 
of Oxford, in January, 1895, was on the Past and Future Work of 
Geology. We had no reason to suppose, he held, that during the 
greater part of the geological periods life in one form or another 
was not as prolific, or nearly so, in the British areas as at the present 
day. We might thus form some conception of how little relatively, 
though much really, we had so far discovered, and of how much 
yet remained to be done before we could re-establish the lands and 
seas of each successive period, with their full and significant popu- 
lations. This we could not hope ever to succeed in accomplishing 
fully, for decay had been too quick and the rock entombment too 
much out of our reach ever to yicld up all the varicties of past life; 
but, although the limits of the horizon might never be reached, the 
field could be vastly extended; each segment of that semicircle 
might be prolonged we knew not how far; and it was in this exten- 
sion—this filling up the blanks in the life existing in each particular 
period—that one great work of the future lay. The speaker then 
considered two objections which had been urged against what had 
been called the cataclysmic theory in opposition to the uniformi- 
tarian theory—both terms characterized as objectionable in their 
exaggeration: one, that we required forces other than those which 
we see in operation; and the other that it was unnecessarily sought 
in that theory to do by violent means what could be equally well 
effected by time. The question raised in this theory is not, how- 
ever, as to the nature of the force, but as to its energy; not a qucs- 
tion of necessity one way or another, but of interpretation, of dy- 
namics and not of time; and we can not attempt the introduction of 
time in explanations of problems the real difficulties of which were 
thereby more often passed over than solved. Time might and must 
be used as without limits; there was no reason why any attempt 
should be made either to extend or control it; but while there was 
no need for frugality, there was no reason in prodigality. After all, 
it would be found that, whichever theory was adopted, the need 
would not be very difficult. The mountain range, for the gradual 
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elevation of which one would ask one hundred thousand years, the 
other might require for its more sudden elevation a force which 
had taken the same number of years to accumulate its energies. 

Discussing in the Geological Society in 1889 the distribution 
and probable age of some palzolithic flint implements, Professor 
Prestwich maintained that the removal of the material observed 
indicated the existence of agents of greater force than those operating 
under the present river régime. ‘This closed up the time required 
for the completion of the great physical phenomena, though the 
author’s inquiry tended to carry us further back geologically than 
was usually admitted. 

In a paper read at the British Association in 1881 on the causes 
of voleanic action, Professor Prestwich presented objections to the 
generally accepted theory of Scrope that eruptions are a phenomenon 
of steam, and held that water, instead of being a primary was only 
a secondary cause of them—the primary cause being the rolling up 
of the lava in consequence of pressure due to a slight contraction 
of the earth’s crust. The contact of this fluid lava with the water 
stored in the crevices is followed by a flush of steam, and this by an 
influx of water from underlying strata. These are converted into 
steam and expelled, and the exhausted strata serve as a channel for 
the influx of sea water into the volcano. <A point is finally reached 
when by the cessation of tlie shocks and excessive drainage the flow 
of lava is effected quietly. A paper on Regional Metamorphism, 
read to the Royal Society in 1885, presented a theory that there 
exists, in the compression and motion of the strata which have always 
accompanied the upheaval of mountain chains, a true cause for the 
development of an amount of heat sufficient to produce one form of 
metamorphosis—a form which ean affect only particular regions— 
and he would, therefore, in order to distinguish it from contact 
and normal metamorphism, designate it as regional metamorphism. 

Some of Professor Prestwich’s later views respecting the Glacial 
period were presented at a meeting of the Geological Society in 
May, 1887, when, after showing how the discoveries in the valley of 
the Somme and elsewhere, twenty-cight years before, had led geolo- 
gists who had previously been disposed to restrict the age of man 
to exaggerate the period during which the human race had existed, 
he proceeded to discuss the views of Dr. Croll on the date of the 
Glacial period. In view of the recent observations in Greenland 
of Professor Helland, Mr. Steenstrup, and Dr. Rink, showing that 
the movement of ice in large quantities was much more rapid, and 
consequently the denudation produced was much greater than had 
formerly been supposed, he was disposed to limit the duration of 
the Glacial epoch to from fifteen to twenty thousand years, in- 
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cluding in the estimate the time in which the cold was increasing, 
or Preglacial time, and that during which it was diminishing, or 
Postglacial time. Details were given to show that the estimate of 
one foot on an average being removed from the surface by denuda- 
tion in six thousand years, on which estimate the hypothesis that 
eighty thousand years had elapsed since the Glacial epoch was 
founded, was insufficient, as a somewhat heavier rainfall and the 
disintegrating effects of frost would produce far more rapid denuda- 
tion. It was incredible that man should have remained physically 
unchanged during so long a period. At the same time, evidence 
that had been brought forward of the occurrence of human relics 
in Preglacial times had led the author to change his views as to the 
age of the high-level gravels in the Somme, Seine, Thames, and 
Avon. Valleys, and he was now disposed to assign these beds to the 
early part of the Glacial epoch, when the ice sheet was advancing. 
This advance drove the men who then inhabited western Europe to 
localities which were not covered with ice. Man must, however, 
have occupied the country but a short time before the land was 
overwhelmed by the ice sheet. ‘The close of the Glacial epoch, or 
the final melting of the ice sheet, might have taken place between 
eight and ten thousand years ago. 

His latest and most matured views on this subject, agreeing sub- 
stantially with these expressions, were embodied in his book, Geol- 
ogy: Chemical, Physical, and Practical, which was published in 
1886 and 1888. In these volumes he gave more positive expression to 
the view which had been for some time assuming shape with geolo- 
gists, and the acceptance of which had been made imperative by the 
results of geological surveys in America, that, while the great time 
divisions of geology may be of almost universal application, the 
smaller breaks in continuity, which are of frequent occurrence in all 
areas, are subject to constant differences of extent and value. Con- 
sequently, in filling up the details of the several geographical areas, 
each one is found to have its own local stamp, and possesses its own 
special terms, some knowledge of which is as essential to the geolo- 
gist as the language of a country is to the traveler, if he would pass 
through it with profit. 

In the preface to this work Professor Prestwich gave a clearer 
definition of his attitude toward the different schools of geological 
thought, observing that the doctrine of non-uniformity must not be 
confounded with reliance on catastrophes, and that it does not involve 
any questions respecting uniformity of law, but only those respecting 
uniformity of action. “I myself,” he says, “have long been led 
to conclude that the phenomena of geology, so far from showing 
uniformity of action in all time, present an unceasing series of 
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changes dependent upon the circumstances of the time; and that 
while the laws of chemistry and physics are unchangeable and as 
permanent as the universe itself, the exhibition of the consequences 
of those laws in their operation on the earth has been, as new condi- 
tions and new combinations successively arose in the course of its 
long geological history, one of constant variation in degree and inten- 
sity of action.” 

In a lecture at the Victoria Institute in 1894, and in his book, 
published in 1895, on Certain Phenomena belonging to the Close 
of the Last Geological Period and on their Bearing upon the Tra- 
dition of the Flood, Professor Prestwich presented various phe- 
nomena which had come under his observation during long years of 
geological research throughout Europe and the coasts of the Medi- 
terranean as “only explicable upon the hypothesis of a widespread 
and short submergence of continental dimensions, followed by early 
re-elevation; and this hypothesis,” he added, “ satisfies all the impor- 
tant conditions of the problem.” 

It will be observed that Professor Prestwich occupied a kind of 
independent position as a geologist, identified especially with no 
school, but forming substantially a school by himself. His publica- 
tions, therefore, often embodied views different from the conclu- 
sions which his fellow-geologists had reached; or, to paraphrase an 
expression of his own, while they were all generally of one opinion 
as to the main facts of geology, in respect to the explanation of many 
of those facts they held very divergent opinions. ‘This fact gave 
name and character to his last book—Collected Papers on Some Con- 
troverted Questions of Geology—which was published in 1875. It 
contained six essays, the first of which was devoted to the clear defi- 
nition of the author’s attitude with respect to the doctrine of uni- 
formity, and the others were in criticism of the astronomical theory 
of Glacial epochs; the character, age, and make of the flint imple- 
ments of the chalk plateau of Kent; the agency of water in volcanic 
eruptions; the thickness and mobility of the earth’s crust; and un- 
derground temperatures. While these articles were all controversial, 
the book, as Professor Judd well said in reviewing it, “ might fairly 
be cited as an example of the spirit in which scientific discussions 
ought to be carried out. No geologist who takes up this work but 
will find cherished ideas reasoned against or pet notions boldly 
assailed. But from beginning to end of the volume he will find that 
no word has been written which is calculated to give pain to the 
most sensitive opponent.” In a similar spirit he exhorted the In- 
ternational Geological Congress in 1888: “ Let us try to avoid that 
error of congresses—of arrogating an infallibility which is little in 
accord with the progress of science.” 
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Nature, reviewing Professor Prestwich’s book on geology in 
1886, characterized him as the acknowledged master of British geol- 
ogy, of whom it might be safely affirmed that no living geologist had 
contributed in a greater degree to the advance of science by his 
important original researches. 

Sir Joseph Lister, speaking in the Royal Socicty of his death, 
said that in him “we have lost about the last link that remained 
which connected geologists of the present day with the founders of 
the science in the first half of the century. To him we are indebted 
not only for the first comprehensive classification of the Tertiary 
beds of this country, to which he assigned the names by which they 
will henceforth be universally known, but also for their connection 
with the strata of the Paris basin. To him also is due the credit 
of having been the first to establish the authenticity of the remains 
of human workmanship found in the drift deposits of the valley of 
the Somme, and of thus having laid secure foundations on which 
arguments as to the extreme antiquity of man upon the earth may 
be based. In France his name is known and respected as much as in 
England, and it would be hard to say how much of the advance in 
geological knowledge during the last sixty years was not due to his 
unremitted labors, which extended over the whole of that period.” 

Professor Prestwich retired from the professorship at Oxford in 
1888, and spent the rest of his life at his country home in Shoreham, 
working till almost his last day with undiminished activity. The 
list of his papers in the catalogue of the Royal Society includes 
seventy-seven titles, to say nothing of his contributions to other 
societies and journals. He was elected a fellow of the Royal Soci- 
ety in 1858; was appointed its vice-president in 1870; was presi- 
dent of the Geological Society in 1870; obtained the Wollaston 
medal of the Geological Society in 1849, and the Royal medal of 
the Royal Society in 1865; was president of the International Geo- 
logical Congress in 1888; and was correspondent of the Institute of 
France, and foreign member of the Accademia dei Lyncei, Rome, 
the Imperial Geological Institute of Vienna, the Royal Academy 
of Brussels, the American Philosophical Society, and other learned 
bodies. 


Tue London Spectator recently had a story of a dog that could under- 
stand a telephonic message, and now has anotber of a little fox terrier 
which, when the family are from home, goes to stay with one of the work- 
men, three miles away. When the people return, they send word to the 
mill directing that “ Donovan” be told of it. He invariably arrives in the 
afternoon. He is quite happy and contented at the workman’s' till he is 
told of the return of his master and mistress, but after that nothing will 
keep him from the house. 
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THE SCIENTIFIC ADVANCE. 


S the nineteenth century draws 
to its close there is no slacken- 
ing in that onward march of scien- 
tific discovery and invention which 
has been its chief characteristic. Far 
from it, discovery and invention 
seem to be proceeding with ever-in- 
creasing rapidity; it is as if a foun- 
tain had been opened which, far 
from showing signs of exhaustion 
with lapse of time, gained in vol- 
ume and force from year to year. 
Whether a pause will ever come is a 
question which many would be dis- 
posed to answer in the negative. It 
seems impossible that Nature, now 
that we have discovered the true 
method of interrogating her, should 
not go on revealing herself to us 
with greater and greater fullness. 
Without speculating, however, too 
deeply on the future, we may affirm 
that at present the scientific move- 
ment is atits maximum of vigor and 
productiveness. 

It is astonishing to look back and 
see the strides that have been made 
in eighty or ninety years. In the 
beginning of the century there were 
stationary steam engines, and a few 
crude attempts were being made in 
the direction of steam navigation; 
but as yet the locomotive was a 
thing unthought of. To-day marine 
navigation has taken the form we 
see in the giant vessels that ply be- 
tween this country and Europe and 
the first-class battle ships of the 
world’s great navies, with their triple- 
expansion engines, their wonderfully 
perfected boilers, their twin screws, 
and their infinitely multiphed ap- 
pliances for safety and efficiency. 

At the beginning of the century 
electricity was a curious study, giv- 


ing only slight promise of any use- 
ful practicalapplications. It had not 
advanced beyond the frictional ma- 
chine, the Leyden jar, and the vol- 
taic pile. The telegraph was as yet 
undreamed of, and the telephone and 
the dynamo utterly unimaginable de- 
velopments. Had any one dared to 
conceive that signals could be made 
to pass in a second of time between 
Europe and America he would have 
been considered a fit candidate for 
Bedlam; and certainly not less insane 
would have been considered the no- 
tion that a human voice could by 
any device make itself distinctly au- 
dible at a distance of five hundred 
or even a thousand miles. To-day 
these things are commonplaces, and 
men are beginning to grudge the 
trouble of putting up wires for the 
conveyance of the electric current, 
great authorities in the scientific 
world having told them that theo- 
retically it ought to be possible to 
do without such crude appliances. 
What was a curious toy in the be- 
ginning of the century is the jack- 
of-all- work at its close, or, in other 
words, the most widely available 
form of force in the modern world. 
What steam can not do, owing to the 
difficulty, on the one hand, of gen- 
erating it locally, and, on the other, 
of conveying it to any great dis- 
tance, electricity, which is capable 
of infinite subdivision and of distri- 
bution from a relatively distant cen- 
ter, stands ready to undertake. 

We have only to look around us 
to see the innumerable wonders that 
science in its practical applications 
has wrought, and to be impressed 
by the beneficence of its operations. 
The electric light in our streets and 
the familiar trolley car constitute ad- 
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ditions to human well-being and en- 
joyment the value of which it would 
be difficult to estimate, while the tele- 
phone has almost revolutionized the 
industrial and commercial life of 
cities and towns. Electro-chemistry, 
again, and photography are two arts 
the influence of which is at once 
widespread and penetrating. The 
former dissociates the elements, iso- 
lating those we wish to isolate and 
leading others to form new and de- 
sirable combinations, It has pro- 
duced what is virtually a new article 
of commerce in the metal alumini- 
um, previously a rare and expensive 
product, and in a thousand ways has 
transformed or modified industrial 
processes. What photography is to 
the present age it would take a con- 
siderable treatise to set forth. The 
bookmalser, the traveler, the astron- 
~ omer, the physician, the analyist, the 
architect, the biologist, the police 
agent, the engineer, the microscopist, 
the military man, the artist, and the 
representatives of a hundred other 
crafts and professions would all 
have to contribute to the tale. By 
photography we can record succes- 
slve moments in the impact of a 
eannon ball and analyze the life 
history of a lightning flash; we 
pierce the abysmal depths of space 
and catch the faintly trembling rays 
of bodies that no telescope has the 
power to reveal. 

With the general advance of sci- 
ence the physician’s art has gained 
a wonderful enlargement of its re- 
sourees. The mighty hunter of to- 
day is not he who bags big game in 
the African forest or the Indian jun- 
gle, but he who, following in the 
steps of Pasteur and- Koch, tracks 
the pathogenic microbe to its lair 
and studies to render it innocuous. 
When anything nowadays goes 
wrong with the physical organism, 
the man of scientific mind is dis- 
posed to exclaim—parodying a cele- 
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brated saying—‘Cherchez le mi- 
crobe!” Already a very consider- 
able knowledge and mastery have 
been gained of these extraordinary 
agents, so utterly unknown to the 
science of the past; and there is no 
reason to doubt that great con- 
quests are yet to be won in this 
particular line of research. But 
other lines of investigation only less 
important in their bearing on the 
preservation of life and health have 
been opened up within the past gen- 
eration. Of these scarcely any is 
more interesting than that which has 
led to the discovery of the “internal 
secretion ” carried on by such organs 
as the pancreas, the thyroid gland, 
and thesuprarenal capsules. “Noone 
can suppose,” said Professor Foster, 
in his recent address before the Brit- 
ish Association, “that this feature of 
internal secretion is confined to the 
bodies mentioned; it needs no spirit 
of prophecy to foretell that the com- 
ing years will add to physiological 
science a large and long chapter, the 
first verses of which belong to the 
dozen years that have passed away.” 

If we pass over to the region of 
psychology, we find that there, too, 
a notable advance has been made both 
in methods and in results. Mind 
is being treated scientifically as 
something correlated in the most in- 
timate manner with the body, and 
for all practical purposes a function 
of a certain kind of organized matter. 
The observations which have been 
made from this point of view are 
undoubtedly of the highest impor- 
tance in the work of education, and 
intelligent teachers are daily mak- 
ing use of them toa greater or less 
extent in the practice of their pro- 
fession. There is a vast amount of 
knowledge in the world to-day in 
regard to the laws governing the 
development of ideas and the acqui- 
sition of knowledge, and as to the 
specific differences between the child 
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mind and the adult mind, which did 
not exist when the century was 
young, and which would never have 
existed had nota better method—the 
outcome of physical investigations— 
been adopted in the study of mind. 
To this result the science of anthro- 
pology has contributed in no mean 
degree. To-day we study man not as 
an abstraction, not as a creature dog- 
matically proclaimed to be only “a 
little lower than the angels,” but as 
he has actually manifested himself 
historically, and is now manifesting 
himself, in the sum of his habits, 
aptitudes, passions, customs, supersti- 
tions, imaginations, and achieve- 
ments. We areat last taking to heart 
the advice of the ancient oracle, 
“ Know thyself!” We see our true 
selves mirrored in the life of the 
race to which we belong. 

In view of the vast accumulations 
of knowledge by which our age has 
been enriched, and of all that has 
been done within the last few gen- 
erations for the betterment of human 
life, it might seem idle and paradox- 
ical to doubt that the future is full 
of the brightest promise for our race. 
We have no disposition to join the 
prophets of evil of whom the pres- 
ent day possesses not a few. It is 
well, however, to remember that 
there is a double aspect to almost 
every advance in knowledge and in 
the perfection of the arts. Every 
gain tends to the disuse of some por- 
tion of human faculty, and unless it 
calls other portions into a more than 
compensating activity there is really 
no resulting benefit, so far as the de- 
velopment of the individual is con- 
cerned, and there may even be a loss. 
It would take us too far to illustrate 
this in any detail; but it is quite evi- 
dent that many useful inventions, 
such asimproved means of transit, the 
telephone, ete., while they quicken 
the pace of life, do not prompt either 
to physical or to intellectual exer- 
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tion, and thatthe vast provision made 
to-day for the entertainment and 
amusement of the multitude has little 
educative value and may even tend 
to the injury of the retlective powers. 
Amid the ever-increasing multipli- 
city of luxuries and novelties of every 
kind that are spread before the peo- 
ple to tempt the outer senses, the 
needs of the inner man are apt to be 
thrust aside and forgotten. In the 
Hlustrated books that are prepared 
for children so much is exhibited to 
the eye that nothing is left to the 
imagination. It sometimes seems al- 
most possible that the modern world 
might be choked by its own riches, 
and human faculty dwindle away 
amid the million inventions that 
have been introduced to render its 
exercise unnecessary. 

Further than this there is a tend- 
ency, which we think is already be- 
ginning to be well defined, to effect 
a radical differentiation between 
those who are concerned in carry- 
ing on the work of the world as 
thinkers and inventors and those 
who are only concerned in using the 
improved appliances placed in their 
hands. Some of our readers will 
remember the horribly grim devel- 
opment suggested in Mr. H. G. 
Wells’s fantastical romance, The 
Time Machine—a degraded humani- 
ty inhabiting an externally perfected 
world. Without taking seriously so 
horrible a possibility, what we seem 
to see is that the times call for very 
special efforts to spread the knowl- 
edge and culture which are the 
product of the age, so that the in- 
tellectual life of the whole mass 
of society may be quickened. The 
leaven of thought and knowledge 
should be so applied as to work 
everywhere ; in order that, while 
there may still be leaders of thought 
moving in regions inaccessible to 
the multitude, there may at least be 
no considerable sections of society 
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sodden in ignorance, and living lives 
of children or savages amid the light 
of a scientific age. 


THE USES OF EDUCATION. 


WE fear that, with all the alleged 
improvements that are being intro- 
duced into the methods of education, 
the true end of education is being 
more and more lost sight of. The 
idea that education is essentially a 
preparation for money-making is, it 
seems to us, gradually taking coin- 
plete possession of the popular con- 
sciousness. It is needless to say 
that this was not the ancient ideal. 
To-day we look upon arithmetic as 
indispensable for the earning of a 
living. Plato, as Oscar Browning 
remarks in his little book on Edu- 
cational Theories, considered it “as 
the best spur to a sleepy and unin- 
structed spirit.” Admitting that the 
modern view must be recognized, 
why shonld not the more elevated 
ancient view be recognized as well ? 
But what child is made aware to-day 
that in studying arithmetic he is 
doing more than acquiling an instru- 
ment by which afterward money 
may be made? There is just as 
much need to rouse sleepy spirits 
now as there ever was; and there 
are more sleepy spirits than ever to 
be roused. We fear the arithmetic 
of the public schools is not doing as 
much to rouse them as might be de- 
sired, and the reason may partly be 
that the higher intellectual and 
moral uses of the study are not kept 
sufficiently in view. 

In the Greek scheme of education 
“reading” (we quote from Mr. Brown- 
ing) “was taught with the greatest 
pains; the utmost care was taken 
with the intonation of the voice and 
the articulation of the throat.” If 
anything of the kind were proposed 
to-day, objection would at once be 
raised that such training of the ear 
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and vocal organs might be very use- 
ful, and pecuniarily profitable, to a 
youth who was going to be a pro- 
fessional elocutionist, but that for 
others it would be a waste of time. 
So with the study of modern lan- 
enages : their utility is recognized in 
so far as they may be required for 
business purposes, and perhaps for 
actual use in foreign travel. That 
they may become a source of re- 
fined intellectual pleasure by extend- 
ing one’s survey of the development 
and differentiation of thought is, to 
say the least, not an everyday con- 
ception. Geography is, of course, 
regarded as an essentially commer- 
cial study, not as one that ought to 
liberalize the mind by removing ig- 
norance in regard to foreign coun- 
tries, and creating a sense of the kin- 
ship of the whole human race. 

Even in our higher seats of learn- 
ing the ultra-practical or technical 
view of the use of education more or 
less prevails. In an excellent article 
by Mr. Irving Babbit, in a recent 
number of the Atlantic Monthly, we 
read that “one of the first things 
that struck M. Brunetiére on coming 
into contact with our university life 
was the predominance of purely ana- 
lytical scholarship—a predominance 
which he attributes to an excessive 
imitation of German models. He 
even agreed with the opinion ex- 
pressed by one of the Harvard pro- 
fessors, that several of our great 
universities are in danger of degen- 
erating into mere technical schools 
as a result of losing hold on the old 
humanistic ideal.” 

The humanistic ideal is founded 
on the old truth which, in a manner, 
we still profess to believe, that “the 
life is more than meat, and the body 
than raiment.” According to that 
ideal, the business of education is to 
enable a human being to enter on 
full possession of all his faculties, 
in order that, so far as possible, he 
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may be perfect as a human being. 
A man or woman who has been 
truly educated according to this 
ideal is not dependent for his or her 
enjoyment of life on coarse pleas- 
ures or childish excitements. There 
are sources of happiness in the awak- 
ened intellectual and moral powers 
and the well-trained physical organ- 
ism that are not exhausted even 
with advancing years. The ques- 
tion which educationists have to 
consider is whether it is not possi- 
ble, without sacrificing in any degree 
whatever the just claims of practical 
life, still to’ uphold and make mani- 
fest that higher conception of edu- 
cation which existed in past times, 
and which is still cherished wherever 
liberal views of life prevail. If arith- 
metic, geography, grammar, the sci- 
ences, and languages are consciously 
used with a view to intellectual and 
moral results, that surely will not 
interfere with a subsequent “ practi- 
cal” use of the knowledge gained by 
‘the pursuit of those studies. If we 
are not mistaken, we see indications 
of a growing feeling that education 
in the higher sense to which we re- 
fer is not democratic. That is a point 
on which we are not prepared to pro- 
nounce an opinion; but certainly the 
education we should desire for any 
one in whom we felf an _ interest 
would not be one which left his 
whole higher nature out of the ac- 
count. 


PARENTAL NEGLECT AS A CAUSE OF 
HOODLUMISM. 


It may be doubted if ever in the 
history of this country complaints of 
lawlessness, particularly of that kind 
known as hoodlumism, were so bitter 
and so universal. The evil is not 
confined to the South, where the 
ravages of the civil war left a deep 
mark of demoralization, nor to the far 
West, where the rudeness of frontier 
life is no stimulant to virtue. Evenin 
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the East, in New England, the home 
of Puritan order and virtue suffers 
from it. So serious and widespread 
has it become in towns sfill inhabited 
by the descendants of the stern men 
and women that fled from the vice 
and intolerance of the civil and ec- 
clesiastical rulers of England that 
Prof. Charles Eliot Norton, at the 
dinner given to fellow-professors at 
Ashfield, Mass., a few weeks ago, was 
moved to sound the alarm, taking as 
his text the shocking murder of a 
woman at Shelburne Falls by a vil- 
lage ruffian of New England birth. 

The address, startling but not sen- 
sational, has evoked very general 
discussion. It has stimulated the 
production of theories to account for 
this flood of lawlessness. One is the 
absence of proper police surveillance 
to restrain the disorderly instincts of 
the ruffian. Another is the absence 
of the civic virtue that compels peo- 
ple to take part in public affairs, and 
to see to it that life and property are 
protected. While both are doubtless 
worthy of consideration, neither of 
them goes to the root of the matter. 
We are still in the dark as to the 
reason of the absence of civic virtue 
and the presence of criminal instincts. 
Why, after all our elaborate legisla- 
tive efforts to make people walk in 
the straight and narrow path, and 
to provide them with all the edueca- 
tional advantages that money can 
buy, is it true, in the bitter words of 
Alphonse Karr, that “ plus ca change, 
plus cest laméme chose” 2 In other 
words, why have all our efforts to 
promote civilization resulted only in 
the revival of barbarism ? 

We believe that the chief of the 
Massachusetts police has hit upon 
oneof the most potent causes of this 
deplorable state of affairs. ‘The 
root of the trouble,” he said, when 
asked his opinion of Professor Nor- 
ton’s address, “lies in the fact that so 
many parents are lax in bringing up 
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their children. . . . In proof of this, 
look at the streets of our cities after 
nightfall, swarming with rude, un- 
mannerly boys taking their first les- 
sons in hoodlumism. Parents fail to 
realize their responsibility toward 
their children.” When this is the 
case, what more can we expect than 
the prevalence of lawlessness in town 
as well as city, in the East as well as 
the West, in the North as well as the 
South ? Children that have not been 
subjected to the firm but gentle dis- 
eipline of the home, that have not 
been taught by their parents the 
habits of order, decency, and virtue, 
are not likely to grow up with a sense 
of their duty to themselves or to their 
fellows. They are almost certain to 
grow up as loafers, or corruptionists, 
or as citizens indifferent to the de- 
moralization aroundthem. Itis still 
as true as itever was in the old copy 
book that as the twig is bent so is the 
tree inelined. 

But why are parents lax in bring- 
ing up their children? Why dothey 
fail to realize their responsibility 
toward their offspring? Nothing is 
more important in the world than 
parenthood; itis the basis of society 
and civilization. Nothing is better 
fitted to give pleasure. We believe 
that some German pessimist has con- 
demned it on the ground thatas long 
as it prevails the desire to live will 
never be extinguished. When men 
and women lose their interest in the 
world itself, they cling to it because 
of their interest in their children; 
and when their children have grown 
up, it is still maintained by their in- 
terest in their grandchildren, ever 
hoping to see realized in the lives 
of the new generation the dreams of 
happiness and fame that were never 
realized in theirown. Howeverecyn- 
ical and depressing this may be, it 
las unquestionably much of truth. 
The survival of those children whose 
parents took the best care of them 
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has given birth to a set of powerful 
feelings that can be gratified only 
through parenthood. These feelings, 
sacred above all others, respond to 
efforts to protect the child from harm, 
to develop its intellect, to cultivate 
its manners, to intensify its affec- 
tions—in a word, to make it a good 
man or woman, capable and high- 
minded. 

Yet how recklessly and amazing- 
ly have parents strayed from the 
path that will lead them to the great- 
est happiness vouchsafed to any hu- 
man being! How ceaseless have been 
the efforts to convince them that 
there is another way for them to at- 
tain this bliss and at the same time 
hasten the advent of the millenni- 
um! So successful have these efforts 
been that it is now expected that the 
public schools shall do all the work 
that Nature herself designed for more 
fitandtender hands. Only last sum- 
mer the Superintendent of Public 
Education of the State of New York 
set forth very elaborately the new 
theory of parenthood, or, rather, re- 
vived the old Greek theory with 
slight modifications. “The State,” 
he said, “has a right to demand from 
the schools that children be trained, 
first of all, to a thorough mastery of 
the studies in the elementary course. 
... But with these studies,” he con- 
tinued, demanding the impossible, 
“should be taught courtesy of man- 
ner, politeness of speech, refinement 
of thought, and genuine culture of 
life. The State has the right to ex- 
pect also that pupils from the begin- 
ning of their course be imbued with 
the spirit of honesty, with the love 
of truth and purity, with integrity 
of thought and action. . . . While 
it is never the province of the State 
to teach religious truth after the dis- 
tinctive tenets of any form of belief, 
it is emphatically the duty of the 
State to see that children are taught 
the highest and purest morality.” 
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Is this not an assumption by the | ency to revert to barbarism, such as 


State of most, if not all, the duties 
that belong to parents? Who bet- 
ter than they can teach “courtesy of 
manner, politeness of speech, refine- 
ment of thought, and genuine cul- 
ture of life”? Who better than they 
can inspire them ‘ with the spirit of 
honesty, with the love of truth and 
purity, with integrity of thought and 
action”? Who better than they can 
see to it that “children are taught 
the highest and purest morality ” ? 
The association of parents with a 
child is constant and extends over 
many years; thatofany public-school 
teacher, intermittent and very brief. 
There are the ties of an affection 
that bind them to it and impel it to 
obey them that do not exist, except 
feebly, between it and the teacher. 
. These ties are of the utmost impor- 
tance. Nothing should ever be said 
or done to weaken them. On the 
contrary, everything should be said 
and done to strengthen them for use 
in the guidance of the footsteps dur- 
ing impressionable years. It was by 
the pursuit of this course that Al- 
phonse Daudet was enabled to enjoy 
the complete and loving confidence 
of his children as long as they re- 
mained under the parental roof, and 
to shape their lives in a way that, 
when they passed from his wise and 
gentle direction, there was no tend- 


we see today everywhere in the 
United States. 

If an end is to be put to this evil, 
the preaching and practice of the 
vicious doctrines that pervade the 
address of Superintendent Skinner 
must cease. When any work for the 
betterment of the moral and physical 
welfare of children is to be under- 
taken, it must not be thrown upon 
the State, which has come to consist 
of nothing more than the politicians, 
whose violation of all the virtues he 
enumerates with such eloquence is 
the theme of countless philippies in 
pulpit, press, and conversation ; it 
must be assumed by parents, who 
alone have the power to ineuleate 
those virtues with any degree of suc- 
cess. While we do not believe with 
Professor Norton that there should 
be a restoration of Puritan discipline 
with the theology left out, we do be- 
lieve that there must be a restora- 
tion of Puritan responsibility toward 
children, tempered with love and un- 
failing patience. It will lead parents 
to assume a vastly larger share in 
the work of education than they 
now do, thus strengthening the ties 
of affection so potent for moral con- 
trol, and making it impossible for 
children to desire or parents to allow 
them to go on the streets to take 
‘“ their first lessons in hoodlumism.” 
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SPECIAL BOOKS. 
THE SCIENTIFIC SPIRIT IN KIPLING’S WORK. 


THE collected edition of Mr. Kipling’s prose and verse * published by the 
Messrs. Scribner presents the successful execution of a singularly felicitous 


idea, 


The Soldiers Three stories, which first made known the appearance 


of a new genius, were scattered in various legitimate and pirated editions 


like the tales of social and of native life in India. 


* The Works cf Rudyard Kipling. Outward Bound Edition. Large 12mo. 


Even the Jungle Books 


Uncut, gilt top. M1ns- 


trated by Lockwood Kipling. Volumes 1 to XX. New York: Charles Scribner’s Sons. 
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lacked the last tale—perhaps not the last—for In the Rukh appeared in 
Many Inventions, published by D. Appleton and Company in 1893. For 
the first time, therefore, we now have a properly classified exhibition of the 
wealth which Mr. Kipling has added to imaginative literature. The titles 
of the volumes under the present systematic arrangement are Plain Tales 
from the Hills, Soldiers Three and Military Tales (two volumes), In Black 
and White, The Phantom Rickshaw, Under the Deodars and Other Stories, 
The Jungle Books, The Light that Failed, and The Naulakha. The illus- 
trations have been photographed from reliefs modeled in clay by Mr. 
Kipling’s father. The light paper, handsome type, with its firm, clear 
impression, the generous margins, and dignified binding are reasons for 
congratulations to publisher and reader alike. 

If this were the place for purely literary comment upon Mr. Kipling’s 
splendid gifts much might be written of the tremendous power of his best 
expression, the resonance of his song, his quick insight into motives, and his 
control of a gamut which might be deemed to run from Hood to Poe, since 
his imagination, power of sympathy, and his quick humor thrill us, or move 
us to laughter, at his will. But all this the reading world has recognized. 
Very little, however, has been said of Mr. Kipling’s application, possibly 
more or less unconscious, of scientific principles in his work. It is quite 
unnecessary to explain that Mr. Kipling is not an ethnologist because he 
differentiates the Hindu, Sikh, or Afghan so consistently, or because in all 
his work he expresses more forcibly than any other writer the characteris- 
tics which have made England a great imperial power. He is not an alien- 
ist because of The Madness of Private Ortheris, or The Man who Was, or 
In the Matter of a Private, or The Phantom Rickshaw, or The Disturber of 
Traffic, or At the End of the Passage, and yet a professional alienist might 
well accept his diagnosis of certain phases of mental aberration, his descrip- 
tion of the effects of certain hallucinations and illusions, and his description 
of severe mental shock and aphasia in The Man who would be King, and 
elsewhere. He is not a physiologist, but his exactnéss in indicating the 
physiological effects of strong emotions—witness Mulvaney in battle—is 
another indication of the quality of his analytic observation. To cite a very 
different instance, in a preface to Wee Willie Winkle Mr. Kipling has 
illustrated his attitude toward children in saying: “If a mere man keeps 
very quiet and humbles himself properly, and refrains from talking down 
to his superiors, the children will sometimes be good to him, and let him 
see what they think about the world.” This, as Mr. Gosse has said, suggests 
the collector of exact data, the naturalist lying quietly in the grass and 
noting the habits of birds and animals. 

The wonderful Jungle Stories have added a new character to fiction in 
Mowgli, yet if we judge the other characters by our special standard Mr. 
Kipling’s power of getting at the roots of things—of reasoning to causes— 
is perhaps less apparent iu these stories for a reason not far to seek. 
Certain familiar motives shown in mating and in jealousy, in the father’s 
place as provider and in the mother’s care for her young, in instincts of 
self-defense and revenge, and in quasi-tribal organization and leadership 
would naturally lend themselves to a writer's purposes. But while certain 
truthful characteristics are retained, the developed personification of Mr. 
Kipling’s animal heroes takes them almost as much out of the field of exact 
observation as the animals of our own Indian mythology. The reason of 
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this is found in the very simple justification offered by the claims of art. 
Dr. Groos’s Play of Animals, shortly to be published in English, is a very 
valuable example of the scientific attitude. That Mr. Kipling’s literary 
treatment has been untrammeled is a cause for congratulations, unless we 
are to beg the question at the outset by relegating imagination to fairy tales 
pure and simple. Now, Mr. Kipling does not deal in fairy tales, but pri- 
marily with motives which are practical. When Shelley enshrined the 
skylark in literature he did not clip the wings of his song with an explana- 
tion that the skylark sometimes destroys crops in Germany. This fact 
would have been noted by Mr. Kipling, and in one way or another his im- 
agination would have found a way of suggesting it in a purely literary 
form. This is an extreme case, but it illustrates fairly enough a mental 
curiosity, alertness, and keenness of perception which would have made a 
mark in laboratory work, let us say, if Mr. Kipling had been a student of 
science. The suggestion gains piquancy from the constant presence in Mr. 
Kipling’s work of a quality diametrically opposed to this—the martial spirit, 
which is quite the reverse of the scientific. Mr. Kipling’s earlier years of 
association with the British army in India have left an impress which will 
remain. In spite of the nobler motive of the magnificent Recessional, the 
ring of the sword is heard throughout the larger portion of his verse and 
prose, a note due to his intense vitality and personal force, as well as to the 
accentuated patriotism of the poet laureate of Greater Britain. 

Patriotism, however, which we are assured is unscientific and merely a 
phase of selfishness, has nothing to do necessarily with another phase of 
Mr. Kipling's literary performance—his literary conquest of the new realm 
of applied science. From him we have learned that the locomotive en- 
gineer may be a more romantic figure than the mailed knight, and that the 
passing away of white sails has lessened in no degree the poetry of the sea. 
The central motive of our time is the application of science to industry, but 
it was left for Kipling to sing the song of steam in MeAndrew’s Hymn. 
One grows chary of the use of that time-honored phrase ‘‘a new note.” 
There have been so many “ new notes” which have died away into a silence 
never broken afterward. But if Mr. Kipling should write no more, he has 
already proclaimed the romance of machinery, the heroism of “earth's 
chosen men of strength,” the significance of the deep-sea cables, “ blind, 
white sea snakes,” and he has expressed the appeal to the poet’s imagina- 
tion made by phases of invention, conmmerce, and manufacture, which 
have had hardly a superficial recognition heretofore. There are critics who 
quarrel with Mr. Kipling’s liberal use of the nomenclature of marme en- 
gines and locomotives, but that is not a quarrel to be insisted upon. Pos- 
sibly, like a student in the first flush of enthusiasm, he is unconsciously 
zealous to show that he does not “ miscall technicalities,” but “coupler 
flanges” and “spindle guides” by the score will not prevent such work 
from reducing the number of “damned ijjits” who whimper that “ steam 
spoils romance at sea.” Quite aside from purely literary quality, with 
which we are not primarily concerned in this place, Mr. Kipling’s power 
of concentration, his application as a student, and his ability to master 
practical details are exhibited to a very striking degree in McAndrew’s 
Hymn, in The Ship that Found Herself, in his long story Captains Cour- 
ageous, and in his story No. 007, which appeared lately in Scribner’s Maga- 
zine. Wedo not think that a story like the last furnishes the human Interest 
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or the enjoyment found in the best of his Indian tales. The personification 
of the familiar locomotjve or, for that matter, the horses in a Vermont pas- 
ture, inevitably comes, if not as an anachronism, at least as a wound to that 
desire for the possible which unconsciously guides adult readers of pure 
fiction. Nevertheless, all this treatment of applied science is, as we have 
said, the opening of a new territory, in which we believe Mr. Kipling will 
find many lasting additions to English song and also to English fiction. 
While a few exceptions have been taken to the correctness of his technical 
phrases—for example, by Mr. Cy Warman in his verses on No. 007—Mr. 
Kipling’s accuracy is phenomenal. Noting this in the London Academy 
a year ago, a Sailor remarked: ‘‘ The secret of his success is that he always 
coes straight to the fountain head for his information. . . . His mind can 
best be compared in acquisitiveness to a sleepless octopus, always gather- 
ing in something with each of its tentacles.” So far as his work in fiction 
is concerned, we think the human interest of the lives on an overinsured, 
unseaworthy tramp steamer will make a more direct appeal than the con- 
versation of cylinders and piston rods, notwithstanding the usual moral. 
Like Cromwell's soldiers, Mr. Kipling believes in the moral law, the wrath 
of God, a stout arm, and a sharp sword. Like a Roundhead also, he feels 
at times a stern sense of judicial responsibility toward the quick and the 
dead, especially if they are Americans, 

This brings us to one last point, barely to be touched upon, which is that 
Mr. Kipling’s remarkable power of perception and analysis is not accom- 
panied by a corresponding power of synthesis. This is quite at variance 
with the common judgment, but it may be illustrated by comparisons of 
sketches of individuals with the romantic passion of his devotion to the 
Empire, or, again, by a comparison of single types with the curious image 
which Mr. Kipling has evolved in The American—-a poem which should 
have had as its logical complement some verses on the Jameson raid, the 
British war ships at Crete, and the Armenian atrocities. But this is a small 
matter, so far as we are concerned, and youthful tendencies to sweeping 
generalizations are commonly too unimportant to call for any other rem- 
edy than time. Mr. Kipling has so many qualities essential to a scientist 
that one is the more disposed to deprecate occasional broad assumptions 
and the influence of acid prejudices; but any limitation is suggested with 
reluctance when one writes of the young genius who within ten years has 
become the foremost active figure in the English literature of this day, the 
most sonorous singer of verses, and the most impressive story teller. We 
have yet to mark his arrival as a novelist. Meantime the perfectly ap- 
pointed edition of the Messrs. Scribner is a necessity for those who would 
have their libraries include some of the best gifts which English letters 
have offered to the world—gifts from a young man of thirty-two, with his 
richest years yet before him. 


In The Present Evolution of Man,* Mr. Reid discusses the question 
whether the struggle for existence has ceased with man. Dr. Moxon, 
whose declaration is quoted among those of other authors to furnish a text 
for the essay, affirms that it has. and that the conflict is now one against 
mere existence. The latter aspect of the question is not touched in the book. 
Dr. Moxon’s attitude is treated as characteristic of that of the majority of 
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the general public, and also of the majority of medical men, who, “ while 
observing the effects of disease on man the individual, have signally failed 
to observe its effects on man the species.” While he accepts evolution in 
its widest and most absolute sense as a certainty, the author differs from 
the usual views, in that in his opinion acknowledged authorities have not 
recognized or have not laid sufficient stress on certain processes of evolu- 
tion which appear to him of the greatest importance.’ The book is intended 
to lead up to the presentation of these processes, and is divisible into two 
parts, in the first of which the problem of evolution in general is briefly 
considered, with an attempt to penetrate somewhat deeper in certain diree- 
tions than has hitherto been done, and in the second part the conclusions 
arrived at are applied to the problem of man’s present evolution, with an 
endeavor to show that this evolution is proceeding in a direction hitherto 
altogether unexpected. The processes of evolution are supposed to be 
singly, inappreciably minute, and all as still goimg on—even spontaneous 
generation, which we do not discover, because the really earliest forms of 
life are beyond all devisable means of observation. The inheritance of 
acquired qualities as a factor of evolution is rejected, and the process is held 
solely dependent on the survival of the fittest. Yet the variations acquired 
by every normal individual have a magnitude and importance far beyond 
that which is commonly attributed to them by biologists. The present 
evolution of man, while development in bodies and brains is an element in 
it, is mainly an evolution against disease. The stage of evolution reached 
by European races is the result of a long process of selection against certain 
classes of diseases to which they have become comparatively proof. The 
natives of other regions into which European civilization is extending itself 
have this immunity yet to acquire. Hence the deadly influence of our 
civilization upon them when they are subjected to it. Other agencies 
which are the causes of the elimination of the unfit are the narcotics. The 
influence of these two classes of factors, and the nature and extent of the 
modifications affected by them in physical and mental conditions, are the 
subjects of the second part of the book. 


GENERAL NOTICES. 


| inthehumanrace. The study, of which these 
lectures present the fruits, undertaken with- 
out bias or partisanship, but looking upon all 


To the American Lectures on the His- 
tory of Religions, given under the direc- 
tion of an association representing a number 


of co-operating institutions and local boards, 
Dr. Daniel G. Brinton has contributed a 
course on Leligions of Primitive Peoples,* 
which were delivered during the winter of 
1896—'97 at Boston, Brooklyn, Ithaca, New 
Haven, New York, Philadelphia, and Provi- 
dence. By primitive peoples are mcant those 
of the earliest stage of culture of which 
trusty information exists, while religion, 
hardly susceptible of a limited definition, is 
regarded as in some form or other universal 


* Religions of Primitive Peoples. By Daniel 
G. Brinton. New York: G. P. Putnam’s Sons. 
Pp. 264. Price, $1.50. 
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religions alike “as more or less enlightened 
expressions of mental traits common to all 
mankind in every known age,” is pursued 
by the historic, the comparative, and the psy- 
chologic methods. Laying down his postu. 
lates in the first lecture, Dr. Brinton dis- 
cusses in the five succeeding lectures The 
Origin and Contents of Primitive Religions, 
Primitive Religious Expression—in the Word, 
in the Object, and in the Rite—and The 
Lines of Development in Primitive Religions. 
All the religions are regarded as uncon- 
sciously directing and impelling the mind 
toward the abstract stage, when the idea 
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stands by itself as the recognized guide of 
conscious effort; when infinity or perfection 
is no longer conceived in relation to a being 
or personality, but is still the loftiest motive 
and the deepest source of spiritual joy—a 
goal that may be still far away but is ulti- 
mately to be reached. 


When we stroll along the road we see 
many things in plant and animal life to 
awaken curiosity and interest; but as we 
are generally intent upon other matters and 
do not usually know precisely what they are 
and how they are related to one another, 
we pass them with little notice and straight- 
way forget about them. Mr, # Schuyler 
Mathews has undertaken, in his Familiar 
Features of the Roadside,* to awaken a 
more genuine and lasting interest in these 
objects and to furnish information that will 
help us to identify and distinguish them, 
and to become, as it were, more personally 
acquainted with them. “It might be pos- 
sible,” he says, ‘‘ to find a wider field for the 
study of Nature than the highway, but in 
many respects certainly not a better one, 
for if we keep on traveling we will have 
eventually seen and beard about everything 
that is worth seeing and hearing in the wide 
world.” This may be strongly expressed, 
but there is certainly vastly more than we 
suspect to be found by sharp eyes and keen- 
ly tuned ears on the mountain tops and the 
seashore, and in the bogs, forests, meadows, 
hills, lakes, rivers, and 
brooks by which the road will lead us if we 
follow it far enough. The author describes 
such of these things as he has observed and 
as came to his mind, and arranges and clas- 
sifies them according to the seasons and their 
Thus he tells of the flowers 
we may find early and late and the families 
to which they belong, the singers of the 
meadow and woodland and with musical and 
unmusical voices, not letting the birds mo- 
nopolize attention at the expense of the 
frogs and squirrels; and of the colors on 
roountain, meadow, and woodland, and of 
the colors of autumn. In the first chapter, 
telling of a spring walk, all the flowers we 
are likely to meet are described, and more 


pastures, glens, 


associations. 


* Familiar Features of the Roadside: The 
Flowers, Shrubs, Birds, and Insects. New York: 
D. Appleton and Company. Pp. 269. Price, $1.75. 
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kinds of singing amphibians are differen- 
tiated than one without special information 
would suppose existed. The illustrations 
are fitting and excellent, and the bird notes 
and other intonations are written in music. 


The main purpose of this volume * is to 
present the results of recent archeological 
investigations in Tennessee, and more espe- 
cially the district in which the so-called mound 
builders’ remains are found. The original 
volume was published several years ago, and 
its complete sale, combined with the recent 
interesting and important discoveries, bave 
Jed the author to the preparation of this re- 
vised and somewhat extended edition. The 
subject is presented in a series of historical! 
and ethnological studies, the material being 
found principally in the cists or box-sbaped 
graves built of stone slabs which have been 
so extensively exhumed of recent years in 
Tennessee. In accordance with a common 
custom among savages ata certain stage of 
development, these prehistoric people placed 
vessels containing provisions and various 
utensils in the graves for the use of the de- 
ceased on his journey to the spirit land. 
The remains, thus sealed up and protected 
from the waste of time, are now exhumed in 
a very perfect state of preservation. They 
tell the story of ancient domestic life in the 
Cumberland aud Tennessee Valleys with re- 
markable exactness, and hence are of great 
ethnologic interest. Mr. Thruston describes 
them with much detail. There are about 
three hundred and sixty fairly good illus- 
trations. 


When Mr. Ward’s hook ¢ first appeared 
in 1883, you might probably have made the 
rounds of the colleges without ever hearing 
the word sociology, and if you did it was 
only some grammarian growling about the 
liberties which ignoranee was forever taking 
with etymology. But now, on the contrary, 
the word and its congeners are almost as om- 


* The Antiqnities of Tennessee and the Adja- 
cent States. By Gates P. Thruston. Cincinnati: 
The Robert Clarke Company. Pp. 369. Tlus- 
trated. Sccond edition. 

+ Dynamic Sociology, or Applied Social Sci- 
ence, as Based upon Statical Sociology and the 
Less Complex Sciences. By Lester F. Ward, 
A.M. In two volumes; second edition. New 
York: D. Appleton and Company. Pp. 706 and 
690. Price, $5. 


SCIENTIFIC LITERATURE, 


nipresent as the barrel organ. At the fore- 
front in bringing about this popularization of 
sociology has been Mr. Ward’s book itself. 
It is now an important and largely patron- 
ized department in nearly every college and 
university in the country, has numerous 
periodicals devoted entirely to its treatment, 
and has even made a place for itself in the 
daily papers. The subject is of interest to 
every one, and is of such a nature that a little 
eareful study amply repays the student both 
in new knowledge and as mental training. 
This increase of general interest in sociolo: 
gy has made a new edition of Mr, Ward’s 
book neeessary. As the work was given a 
long and appreciative review in these pages 
in June, 1883, we shall simply refer readers 
to that issue for further information. 


The Student's Manual of Physics* las 
been adapted by the author, Mr. Leroy C. 
Cooley, for use in the combined method 
of teaching by oral instruction, text-book 
study, and laboratory work. It contains 
much less material than other elementary 
text-books for purely illustrative work, and 
much more of that which is necessary for 
systematic and successful quantitative study. 
Throughout the book a laboratory course ac- 
companies the text, the experiments being 
described at the close of the numbered see- 
tions and set in different type. By cross 
references and a systematic notation atten- 
tion is direeted to the faets and principles 
that have been already studied and are in- 
volved in the study of the subjeet in hand. 
The author insists as an important feature 
on the pains he has taken to preserve con- 
tinuity in the discussions and a smooth flow 
in the transitions from one subject to an- 
other, also on his attempt to impart clear- 
cut conceptions of physieal quantities and 
avoid ambiguities. The explanations are 
clear and lucid, and the manner of the book 
is modern. 


The Natural Elementary Geography of 
Mr. Jacques W. Redway+ represents the 
latest methods in the study and teaching of 


* Physics: The Student's Manual for the 
Study Room and Laboratory. By Leroy C. Coo- 
ley, Ph. D. American Book Company. Pp #8. 

+ Natural Elementary Geography. By Jacques 
W. Redway. American Book Company. Fp. 144. 
Price, 60 cents. 
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the scienee, and is composed in accordance 
with the recommendations of the Committee 
of Fifteen. The central idea of the treat- 
ment pursued in it is man, his history, cus- 
toms, industries, and geographical relations ; 
and the different countries are described ac- 
cording as they relate to man. In the be- 
ginning the pupil is started from home and 
is taken eastward to the Atlantic and then 
westward to the Pacific, while the character- 
istic features of the country he passes over 
and the settlements are insisted upon and 
made plain. He is then taken across the 
ocean and to other countries, and they 
are described nearly in the order of the 
closeness of their relations with us. 
the United States the old arbitrary divisions 
based on location are subordinated to divi- 
sions according to elevation, climate, and 
industries. In Europe the divisions are ac- 
cording to racial lines. The maps are phys- 
ieal and political, so adjusted as to scale as 
to give correct ideas of the comparative 
areas of countries, The illustrations are all 
intended to instruct and are excellent. 


For 


This little work,* one of a series entitled 
IHome-Reading Books, is rather difficult to 
place. It is in the first place as fascinating 
as a fairy tale, and in the seeond so instruct- 
ive as to be repellent to the mind of the 
average youth. It is an attempt to interest 
the child in a class of life which abounds in 
every pond and stream—namely, the protozoa. 
Each of these apparently characterless little 
masses of protoplasm, with far less intelli- 
genee than the average clam, assumes under 
the treatment of Miss Bayliss a personality 
almost as distinct as that of our human neigh- 
In Chapter 1, which is devoted to 
rhizopods, the leading member is the amoeba, 
introduced as the “slowest thing on earth.” 
The whiplashers are visited in the second 
chapter. Then eome the ciliata, succeeded 
by an amusing chapter ou protozoan philoso- 
phy. There are eleven ehapters, the last of 
which, The Greatest Joke of All, might have 
been appropriately labeled As Others See 
Us, being an examination under the miecro- 
scope of the human youth conducted by the 


bors, 


* In Brook and Bayou, or Life in Still Waters. 
By Clara Kern Bayliss. Illustrated. New York: 
D. Appleton and C-mpany. Pp. 175. Price, 60 
cents. 
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various creatures which the previous chap- 
ters have thus studied. The book is well 
printed and illustrated, and, while there are 
some lapses into technical phraseology, the 
text is in the main readily comprehensible 
by a child of ten or twelve. 


A work by Dr. C. Christiansen, of Co- 
penhagen, on the Elements of Theoretical 
Physics, has been translated by Prof. W. F. 
Magie, of Princeton (Macmillan, $3.25). 
Although with ill-judged modesty labeled 
“ Elements,” it is an advaneed text-book pre- 
senting the mathematical side of the subject 
exclusively and using the calculus through- 
out. The translator deems it valuable be- 
cause it presents the fundamental principles 
of theoretical physics, and develops them so 
far as to bring the reader in touch with 
much of the new work that is being done in 
the subject. While not in every respect ex- 
haustive, be regards it as stimulating and 
informing, and as furnishing a view of the 
whole field that will facilitate the reader’s 
progress in special parts of it. He says 
further that there has been a need of such a 
book in which the various branches of the 
subject are developed in connection with one 
another and in a consistent notation. 


The lectures delivered at the Princeton 
sesquitennial celebration by Prof. A. A. W. 
Hubrecht on The Descent of the Primates 
have reached us in book form (Scribner’s, 
$1). While the subject is a highly technical 
one, and the treatment is necessarily such as 
to place the argument beyond the reach of 
any one but a specialist, the investigation has 
so important a bearing on the evolutional 
origin of the human race that it has been 
deemed worthy of permanent form. The 
contention is, briefly, that the usual way of 
looking upon the three subdivisions—tbe 
duckbills, the marsupials, and the placental 
mammals—as a real and historical sequence 
is not in aceordance with their true relation- 
ships. This is not, as the author says, a 
new idea, but was originated some years ago 
by Huxley. The author has derived his 
material chiefly from a study of the embry- 
ology of the tarsius, a curious and rare form 
hitherto ranked with the lemuroids. 

The Mechanical Arts Simplified, by D. B. 
Dizon (Laird & Lee, Chicago), is one of 
those so-ealled handbooks of useful informa- 
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tion. It seems to contain a great deal of 
accurate information, in the shape of tables 
and formule, for the mechanic and the me- 
chanical engineer, but it is largely a com- 
pilation of unrelated and isolated facts which 
have little practical value for the average 
mechanic, and which are of slight value, at 
best, in such a book, because of the dif- 
ficulty of findmg them. For instance, on 
page 258 we have first a table giving the 
weights of thirteen metals, followed by some 
tables on flour and corn mills extending 
through page 259; page 260 discusses the 
mniner’s inch and the flow of water through 
vertical rectangular openings, and page 261 
gives us, among other things, a table of mor- 
tality statistics based on American expeti- 
ence, the date when the first steamboat plied 
the Hudson, when the first sawmaker’s anvil 
was brought to America, when kerosene was 
first used for lighting purposes, when the 
first lucifer match was made, and the date 
of the appearance of the first newspaper 
advertisement. 


A list of Reagents and Reactions known 
by the Names of their Authors, based on the 
collection of A. Schneider, has been issued 
by the Pharmaceutical Review Publishing 
Company, of Milwaukee. It is of interest 
chiefly to pharmacists and analysts (price, 
50 cents). 

A little volume on Les Insectes nuisibles, 
by A. Acloque, that has recently come to us 
is devoted to giving the habits and mode of 
development of noxious insects, and the best 
known means of combating these creatures. 
The book contains sixty-seven cuts. (F. 
Alcan, Paris, paper, 60 centimes; cloth, 1 fr.) 


In English Local Government of To.day 
(Vol. IX, No. 1, Columbia Studies im Eco- 
nomics) Jf A. Malthie gives us a careful 
economic discussion of the relations between 
central and local government. The purposes 
of the inquiry are thus set forth in the intro- 
duetion: “ First, to show the growth and his- 
torical development of the English system of 
central and administrative control; second, 
to outline its present legal and practical 
status; and, third, to ascertain the actual 
results obtained through it.’ The author 
arrives at the conclusion that local self-gov- 
ernment, pure and simple, has been proved 
ineflicient, and that it is possible to estab- 
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lish a system of central administrative con- 
trol which does not destroy local autonomy, 
but which secures efficient administration 
while not encroaching upon those ideas and 
principles for which Anglican institutions 
have so long been prized. 


Papers and notes on The Genesis and Ma- 
trix of the Diamond (Longmans, Green & 
Co.), by Prof. H. C. Lewis, is a technical ac- 
count of the geological formation in which 
the Kimberley and adjacent diamonds occur. 
The basis of the work was two lectures, de- 
livered before the British Association in 
1886 and 1887. They have been deemed of 
enough importance to deserve permanency, 
and, under the editorship of Prof. T. G. Bon- 
ney, have been combined with some isolated 
notes on the occurrence of diamonds else- 
where into the present volume. There are 
thirty-five illustrations. 


In Sex Worship (published by the author, 
Clifford Howard) we have an attempt to 
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treat this rather difficult topic in a popular 
way. Up to this time, as the author says, 
the subjeet has been confined to a small class 
of scholars and investigators, whose works 
are difficult to obtain, both because of their 
rarity and costliness. The present volume 
has no value to the scholar because of its 
superficiality, and is, we think, little suited to 
cseneral circulation because of its subject. 


No. 6 of the Field Columbian Museum 
Zodlogical Series is a List of Mammals from 
Somali Land, obtained by the muscum’s East 
African expedition. There are about fifty 
pages of text and twenty-five full-page plates. 
The material has been arranged by the cura- 
tor of the museum, D. G. Elliot. The ex- 
pedition was a much-needed one, and because 
of the rapid disappearance of the large wild 
game in Africa and the information and 
specimens obtained will in a very few years 
be the only means of studying many of these 
animals, 
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Fragmeuts 


Cnselfish Science.—One of the happiest 
features of the opening session of the Ameri- 
can Association at Detroit was the welcom- 
ing address of ex-Senator Thomas W. Palm- 
er. Amid the general scramble for money 
power which characterizes the present age, 
he said, “it is gratifying to know that there 
is an increasing number of men and women 
who, ignoring the common objects of ambi- 
tion, have devoted themselves to and are 
diligent in the unselfish pursuit of truth.” 


These men and women find in the phenome. | 


na of Nature history related with accuracy 
and predictions certain to be verified.‘ For- 
merly it was considered that there was a con- 
flict between science and religion. Let us 
hope that that day has long been passed, and 
that the more enlightened public recognizes 
that religion has to do with the spiritual 
nature of man and science with physical 
phenomena.” The spcaker had been seek- 
ing a definition of science, and conceived as 
the most satisfactory one to his mind “ the 


classification of phenomena to the end that | 


principles may be established and declared 
from which may be deduced rules of action 


that shall be applicable to particular cases, | 
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of Scicnce., 


When did science first originate? Back of 
the dawn of history, when primeval man, 
emerging from the shelter of the cave be- 
fore he had even built him a hut, com- 
menced to apply the force of Nature to his 
use... . How did science originate? By 
extended observations, experience, and com- 
parison. The first savage who played in the 
water with his reed as a baby does with a 
straw, blowing and sucking it, gave the first 
illustration of hydraulics. The little savage 
playing in the woods at the ancient game 
of seesaw would find that the heaviest boy 
would have to sit nearest the center, and 
this would give the first suggestion of the 
lever.” 


The Beginning of Photography.—A 
bust of Daguerre, the inventor of the pio- 
neer of all photographie processes, was dedi- 
cated at Bry-sur-Marne, where he died, June 
27th, in the presence of representatives of 
the French Government. The idea of fixing 
by some chemical process the pictures which 
were formed on the screen of the camera 
obscura had been entertained, and many per- 
syns had tried to discover the art before 
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Daguerre was born; but it was left for him, 
with the co-operation of Niepce de Saint- 
Victor, to accomplish the object. Da- 
guerre was not a chemist or physicist, but a 
decorative painter, who when business was 
slack was not above painting theater scenes 
and panoramas, which had been introduced 
into France by our Fulton; and he derived 
much profit from a diorama which he ex- 
hibited with Bouton from 1822 to 1850. 
While thus occupied he met Niepee, a man 
of scientific knowledge but none of business. 
He told Daguerre of some experiments he 
had made in heliography, and a proposal of 
partnership followed in 1826. Niepce, how- 
ever, never reached a practical result, but 
died in 1833, leaving a son who eontinued 
his researehes. Daguerre in the meantime 
had acquired some ideas in chemistry and 
knew all Niepee’s secrets, but was not able 
to use them alone. He formed another alli- 
anee with the son. In 18389 this younger 
Niepce called Daguerre into his laboratory 
and showed him a complete image fixed upon 
a silvered plate—the first daguerreotype. 
From this the photographic art has been de- 
veloped by a succession of brilliant discov- 
eries, No exact mathematical award of the 
merit of the invention can be made between 
the partners, but they must receive each an 
undivided share alike; but Daguerre has 
certainly reaped the wider fame. The dis- 
covery created a great sensation. In order 
that it might be placed immediately at the 
service of the public, the French Chambers, 
on motion of Arago, awarded pensions of 
six thousand francs to Daguerre and four 
thousand franes to Niepce as the price for 
which it should be made free. 


The Career of a Floating Bog.—Float- 
ing bogs are very prominent features in 
some of the lakes of Minnesota. They have 
not, however, been found very abundant by 
Mr. Conway MacMillan in the Lake of the 
Woods. As developed, Mr, MacMillan says, 
the floating bog comes to have some char- 
acters peculiarly its own, due to its moving 
about in the water and its removal from any 
particular point of attachment. A redistri- 
bution of its eompouent plants takes place, 
and the peripheral areas are speeialized 
from the central. A group of plants may 
be distinguished at the water’s edge, able to 
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bear the lapping of the waves and enjoying 
the higher illumination. At the center of 
the island shrubs, or even small trees, may 
become established, Drifting about from 
one shore to another, touehing at different 
points, and frequently exposed to strong 
winds while in transit, the bog becomes a 
resting place for numerous varieties of light 
seeds. It is, further, sometimes colonized 
by the plants of the region near which it 
may be situated. Thus the number of spe- 
cies of plants established upon it tends to 
rise; and floating bogs of long standing are 
scenes of very sharp struggle for existence 
among a considerable number of alien 
plants. The undulating movement commu- 
nicated to the bog when exposed to wave 
action loosens somewhat its tangled network 
of roots and decayed organie substanees, so 
that the nature of its soil is moditied. The 
presence of the lake water underneath every 
part of the formation keeps it cool and 
moist beyond what is possible in an attached 
morass. These various conditions are sufli- 
cient to give the floating bog a population 
distinctively its own. It often happens that 
after floating for a season or two, or even 
for a number of years, a bog is carried into 
some angle or cove from which it does not 
readily escape, and may become anchored 
there. It is then subjected to the influences 
of the new environment, and is modified ae- 
cordingly. 


Limits of the Power of Hearing.--Lord 
Rayleigh began a lecture at the Royal Institu- 
tion on The Limits of Audition by observing 
that one of the latest determinations of the 
frequency of vibrations to which the ear is 
sensitive gave the lower limit as twenty-four 
complete vibrations a second, aud the upper 
as about twenty thousand a second. These 
limits are, however, very ill-determined, be- 
eause the matter depends largely on the 
vigor of the vibration and the individual ear, 
Old people do not hear high notes which are 
audible to young persons, and the speaker had 
reason to believe that babies hear notes which 
persons twenty or thirty years of age ean not 
detect. Experiments on the extent of vibra- 
tion necessary to audition were descmbed, 
which appeared to show that a vibration 
having an amplitude expressed in centi- 
metres by a fraction having eight for its 
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numerator and one, followed by eight ciphers, 
for its denominator could still affect the ear. 
To make a comparison with the limits of 
microscopie vision, the vibration that is 
just perceptible to the ear would have to be 
multiplied by one hundred before it could 
be seen by any possible microscope ; or, put 
in another way, the sensitiveness of the ear 
is such that it could distinguish differences 
of pressure one hundred times less than the 
residual pressure of the best vacuum, which 
is to be measured in millionths or less of an 
atmosphere. 


Karly Traction Cables.—The first use of 
cables for transmitting power to a distance 
—telodynamic transmission—was made, ac- 
cording to Prof. W. Cauthorne Unwin, in 
1850, at Lozelbach, Alsace, when some large 
factories which had been idle for nine years 
were started up again. The buildings were 
scattered at considerable distances apart, and 
there was only one steam engine. A steel 
band, working like an ordinary machine belt, 
was introduced for driving one of the facto- 
ries about two hundred and fifty feet from 
the engine. It was mounted on pulleys a 
little more than six feet in diameter and 
making one hundred and twenty revolutions 
per minute, and was used for eighteen 
months, transmitting twelve horse power. 
On the suggestion of an English engineer, 
a wire-rope cable, a quarter of an inch in 
diameter, was then substituted for the band, 
while the same pulleys were used, with 
grooves turned in the rim to hold the cable 
—till after a few years they were replaced 
by pulleys of iron, A transmission to a dis- 
tance of seven hundred and fifty feet was 
next arranged, with cables running on pul- 
leys ten feet in diameter, at a speed of about 
fifty feet per second, and transmitting forty 
horse power, which, with pulleys at mid- 
distances, are still in use. The amount of 
work transmitted by a cable is proportionate 
to the amount of effectual tension in the 
cable and its speed. The strongest mate- 
rial should be used for the cables, and they 
should be rim at the highest practicable 
speed. The largest cables which it appears 
practicable to use are about one inch in 
diameter. In order that the bending stress 
may not be excessive, the pulleys are of 
large diameter, usually from twelve to fifteen 
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feet. Gutta-percha, soft wood, and leather 
have been used for the throat of the pulley, 
on which the rope runs. The greatest speed 
at which it is practicable to carry the rope 
depends upon the centrifugal tension of the 
pulley, and is usually about one hundred 
feet per second. With pulleys from three 
hundred to five hundred feet apart, a one- 
ineh rope will transmit about three hundred 
aud thirty horse power, 


Dahlias and * Cactus”? Dahlias—The 
first dahlias seen in Europe grew in the 
Botanical Gardens at Madrid, in 1789, from 
seeds sent from Mexico. The flowers were 
“single ” and had eight rays disposed in a cir- 
cle around the yellow disk. The first double 
forms were produced in Louvain, Holland, in 
1814, after three years’ work. All members 
of the composite family that have been 
through the process of doubling and have 
enough flexibility to entitle them to extended 
cultivation exhibit, Mr. Wilhelm Miller says 
in the Bulletin of the Cornell University 
Experiment Station, at least three strongly 
marked tendencies — to reproduce single 
forms; to develop large globular flowers 
that are completely double; and a tendency 
toward what are called pompons. The sin- 
gle varieties are the most natural and the 
easiest to produce and fix, while the large- 
flowering and pompon varieties are to a 
greater extent products of art. The large- 
flowering varieties are the hardest to pro- 
duce and the most uncertain. These some- 
what conventional and artificial forms are 
still supposed to be essential to the nature 
of the dahlia; but they are not. In the 
evolution of the dahlia too much attention 
has been paid to color and not enough to 
form. The twelve hundred varieties cata- 
logued in 1841 “were too much like twelve 
hundred variously painted balls of two sizes. 
No new or original idea found place in the 
evolution of the dahlia till 1873, when the 
first ‘‘ cactus ” dahlia, Juurezii, was produced. 
Instead of short, stiff, artificially formed 
rays, it has loose, flat rays with pointed or 
twisted ends, and the peculiar red that is 
associated with the cactus. Other colors 
have since heen developed, which are not 
that of the cactus, and that part of the 
name of the class is no longer appropriate, 
Only the rays have been cultivated, while 
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the disk flowers have been neglected. In the 
chrysanthemums, by cultivating both, a be- 
wildering variety of forms have been ob- 
tained. It may be many years before the 
disk flowers of the single dahlia ean be 
drawn out to so great a length as in some 
of the chrysanthemums; “but it ean be 
done, and there is no reason in the nature of 
things why we should not have a race of 
dahlias analogous to the anemone-flowered 
chrysanthemums.” The ehrysanthemumlike 
forms are already some of the best we have. 


Animals’ Stores.—A writer on Animals 
in Famine observes in the London Spectator 
that if we examine the stores made by most 
of the vegetable-eating animals that lay by a 
“famine fund,” we shall find “a rather cu- 
rious similarity in the food commonly used 
by them. They nearly all live on vegetable 
substanees in a concentrated form—natural 
food lozenges, which are very easily stored 
away. There is a great difference, for exam- 
ple, between the bulk of nutriment eaten in 
the form of grass by a rabbit and the same 
amount of substanee in the ‘special prepara- 
tion’ in the kernel of a nut, or the stone of 
a peach, or the bulb of a crocus, off which a 
squirrel makes a meal. Nearly all the stor- 
ing animals eat ‘concentrated food,’ whether 
it be beans or grain, hoarded by the hamster, 
or nuts and hard fruits by the squirrel, nut- 
hatch, and possibly some of the jays. But 
there is one vegetable-eating animal whose 
food is neither concentrated nor easy to move. 
On the contrary, it is obtained with great 
labor in the first instanee, and stored with 
no less toil after it is procured. The beaver 
lives during the winter on the bark of trees. 
As it is not safe, and is often impossible, for 
the animal to leave the water when the ice 
has formed, it stores these branches under 
water, cutting them into lengths, dragging 
them below the surface, and fixing them 
down to the bottom with stones and mud. 
This is more difficult work than gathering 
hay.” 


Aneient Man in the Delaware Valley.— 
At a joint session of the Geological and An- 
thropological Sections of the American Asso- 
elation, held for the diseussion of the Evi- 
dences of the Antiquity of Man in the 
Delaware Valley, Professor Putnam gave a 
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general review of the whole subjeet and of 
the statements made by Dr. Abbott in 1883 
of the finding of supposed palwolithic imple- 
ments in the gravels near Trenton, N, J. 
The more important of the facts brought up 
have already been noticed in the Monthly. 
During the investigation of the region under 
Professor Putnam’s supervision, in whieh 
every foot of the traet—half a mile long and 
one hundred feet wide—was dug over, photo- 
graphs were taken of the chipped stones as 
they were found iz sitw in the sand and 
clayey deposits. These photographs and the 
specimens themselves were exhibited to the 
sections. While himself convineed that the 
argillite implements found in this site were 
the work of men anterior to the Indians, he 
had invited other arehxologists and geolo- 
gists to visit the place and investigate for 
themselves. Several had done so, and had 
reached conclusions similar to his and Dr. 
Abbott’s as to the antiquity of the argillite 
remains. Papers were read by G. N. Knapp, 
H. B. Kummel, Prof. Thomas Wilson, Dr. 
H. C. Mercer, and Prof. R. D. Salisbury sub- 
stantially in agreement with these views. 
Prof. G. F. Wright held that the formation 
of the elay indicated the action of water, 
thus further attesting the great antiquity of 
the find. Prof. W. H. Holmes held that the 
implements simply indicated the beginning 
of the Indian in that region. He thought 
the sand was piled up by the action of the 
winds, but did not touch upon the presence 
of the elay. 


Ingenuity in Bow Making.—To estab- 
lish the point that environment is not the 
cause but the oceasion of industries, and 
that the true source of all arts must be 
sought in the ingenious human creature, 
Prof. O. T. Mason eites the fact that the 
withholding or the concealment of gifts by 
Nature acts as a stimulus to ingenuity. 
“Take, for example, the bow. There are re- 
gions where the wood for this implement is 
perfect, as in South America or the hard-wood 
forests of the eastern United States. Here 
the very embarrassment of riches leads men 
to be satisfied with a very poorly made bow. 
Now, the characteristics of a good bow are 
rigidity and elasticity. When our ingenious 
friend the Indian climbed the eastern slopes 
of the Rocky Mountains away from the hard- 
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wood forests, he invoked the mammals to 
yield the sinew from the leg or the scapula, 
and with this he glued an elastic back upon 
his poor implement or united two or three 
horns so as to get his effeet, the middle piece 
giving the columnar resistance, the wings 
putting to flight the arrow. By and by you 
approach the hyperborean man and ask him 
how he is going to have a bow. It is true 
that he has only brittle driftwood, that glue 
will not hold in his cold and damp clime, 
and that materials for arrows are scarce. 
The result of this is the sinew-backed bow 
and the harpoon arrow, together the most 
complicated and ingenious device ever con- 
trived by a savage mind. The bow wood 
has one virtue, that of rigidity. By an in- 
genious wrapping of hundreds of feet of fine 
sinew thread or braid from end to end along 
the back with half hitches on the limbs at 
every danger point the virtue of elasticity is 
added, and you have one of the most quickly 
responsive implements in the world. The 
arrow is quite as cleverly conceived.” 


Value of Pure Mathematies.—The presi- 
dential address of Prof. A. R. Forsyth in the 
Section of Mathematical and Physical Science 
of the British Association related to the value 
of the study of pure mathematics aside from 
the consideration of any applications that 
may be made of it. By some, mathematical 
study is regaréed as useful only as it affords 
means for arriving at results connected with 
one or other of the branches of natural phi- 
losophy; by others, as it may possibly apply 
to practical issues. To the former class of 
erities the author cited instances in which 
the utilitarian bias in the progress of knowl- 
edge has not been the best stimulus, or in 
the long run the most effective guide toward 
securing results; to the others he maintained 
that mathematical students are justified in 
not accepting practical issues as the sole 
guide by the consideration that such issues 
widen from year to year and can not be 
foreseen. Moreover, if such a principle was 
adopted many an investigation undertaken 
at the time for its intrinsic interest would be 
cast aside unconsidered, because it did not 
satisfy an external test that really had 
nothing to do with the ease, and might 
change its form of application from time to 
time. Among instances in which the purely 
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mathematical discovery preceded the prac- 
tical application and was not an elucidation 
or an explanation of observed phenomena, 
are cited the principles of conic sections, 
known to the Greeks two thousand years 
before Kepler and Newton found in them the 
solution of the universe; the methods of 
analysis by the application of which the dis- 
covery of the planet Neptune was attained ; 
the reasoning on the properties of wave-sur- 
faces by the use of which Sir William Hamil- 
ton inferred the existence of conical refrae- 
tion; and the theory of functions, in which 
the purely mathematical interest was deemed 
supreme, Which has found application in the 
investigations of Lagrange and others on the 
construction of maps; in investigations on 
discontinuous two-dimensional fluid motion 
in hydrodynamics; in the dynamics of a 
rotating heavy body, in various questions in 
electrostatics, and in some of the recent 
advances in physical astronomy. In the field 
of natural philosophy mathematics will fur- 
nish more effective assistance if in its sys- 
tematic development its course can freely 
pass beyond the ever-shifting domain of use 
and application. 


Curiosities of Zodlogy.— Prof, L. C. Miall 
observes, in his seetional address at the Brit- 
ish Association, that zodlogists may justify 
their favorite studies on the ground that to 
know the structure and activities of a variety 
of animals enlarges our sense of the possi- 
bilities of life. Surely it must be good for 
the student of human physiology, to take 
one specialist as an example of the rest, 
that he should know of many ways in which 
the same fimetions ean be discharged. Let 
him learn that there are starfishes whose 
nervous system lies on the outside of the 
body, and that in other animals it is gen- 
erally found there during some stage of de- 
velopment; that in certain animals the cir- 
culation reverses its direction at frequent 
intervals; that there are animals with eyes 
on the back, on the shell, on limbs and limb- 
like dependencies, in the brain cavity, or on 
the edge of a protective fold of skin; that 
there are not only eyes of many kinds with 
lenses, but eyes on the principle of the pin- 
hole camera without lens at all (nautilus), 
and of every lower grade down to mere pig- 
ment spots; that auditory organs may be 
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borne upon the legs (insects) or the tail; that 
they may be dceply sunk in the body and 
vet have no inlets for the vibrations of the 
sonorous medium (many aquatic animals). 
It is well that we should know of animals 
with two tails or with two bodies perma. 
nently united; of other animals developed 
within a larva which lives for a considerable 
time after the adult has detached itself 
(some starfishes and nemertines); of animals 
which lay two or three kinds of eggs; of 
eggs which produce two (an earthworm) or 
even eight embryos apiece; of males whieh 
live parasitically on the female, or even un- 
dergo their transformations, as many as 
eighteen at a time, in her gullet; and of 
female animals which are mere bags of eggs. 
The more the naturalist knows of such 
strange deviations from the familiar course 
of things the better will he be prepared to 
reason about what he sees, and the safer 
will he be against the perversions of hasty 
conjecture. 


The Life of the Toad.—From a study of 
the toad, by Mr. A. H. Kirkland, we learn 
that in this region it usually emerges from 
its hibernating quarters during April. Cold 
weather retards its movements, but on warm 
days in the spring the toads make their 
way to the ponds and stagnant pools, Mat- 
ing is begun as soon as the water is reached, 
or even before, and in a few days the long 
slimy “ropes” of eggs deposited by the fe- 
male may be found in the pools. The eggs 
are nearly black, and rapidly increase in size. 
In two weeks the young tadpoles are clearly 
outlined, and in three or four weeks the eggs 
hatch. The vegetable detritus of the pond 
bottoms and the slime and alge attached to 
sticks, planks, etc., seem to be the common 
food of the tadpole. Warm weather favors 
the growth of the tadpoles, and usually the 
young toads are fully developed, leave the 
water, and spread over the fields. At this 
stage they are extremely sensitive to heat, 
and secrete themselves under leaves, stones, 
rubbish, ete., during the day; but after a 
hard shower they come out by thousands. 
Observations of the toad’s feeding show that 
eleven per cent of its food is composed of 
insects and spiders beneficial or indirectly 
helpful to man, and eighty per cent of in- 
sects and other animals directly injurious to 
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cultivated crops or in other ways obnoxious 
to man. Their stomachs can accommodate 
enormous quantities of food, and one will 
consume in twenty-four hours an amount 
equal to tbat required to fill the stomach 
four times. It is estimated that in one sca- 
son a toad might destroy cutworms which 
would otlierwise have damaged crops to the 
extent of $19.88. The toad thus renders 
conspicuous service to farmers, and garden- 
ers and greenhouse owners could make it of 
special use. As there are laws for the pro- 
tection of insectivorous birds, why should 
there not be as stringent legislation against 
the destruction of toads? If merit of serv- 
ice rendered to man be the standard by 
which legislation is determined, the toad 
presents a record which will conipare favor- 
ably with that of any insectivorous bird. 


Magnitude of Mextean Rnins.—Of the 
ruins of ancient cities in Mexico which Mr. 
W.H. Holmes has examined and described 
in his publications respecting them in a 
comprehensive scientific manner, none, per- 
haps, are more remarkable and extensive as 
a whole than those near the city of Oaxaca. 
Many of the important works here are found 
on mountain tops, ‘and one soon comes to 
recognize the notched profiles of the ridges 
and peaks that border the valley as being 
due to the strangely directed enterprise of 
the ancient inhabitants. The feeling of sur- 
prise induced by this discovery is followed 
by one of amazement as the real nature of 
the work dawns upon the mind. As the ex- 
plorer climbs the slopes and picks his way 
from summit to summit, he is fairly dazed 
by the vast array of pyramids and terraces, 
which not only crown the heights, but over- 
spread the steep slopes, destroying traces of 
natural contour and making the mountains 
actual works of art.” Climbing one of the 
larger pyramids of the group on the summit 
of Monte Alban, the author obtained a mag- 
nificent panorama of the mountain and the 
surrounding valleys and ranges. 
to the north, the view along the erest was 
bewildering In the extreme. The crest 
of Alban, one fourth of a mile wide and ex- 
tending nearly a mile to the north, lay spread 
out at my feet. The surface was not covered 
with scattered and obscure piles of ruins, as 
I had expected, but the whole mountain had 
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been remodeled by the hand of man until 
not a trace of natural eontour remained. 
There was a vast system of level courts tn- 
closed by successive terraces and bordered 
by pyramids on pyramids. Even the sides 
of the mountain deseended in a sueeession 
of terraces.” But San Juan Teotihuaean, 
twenty-five miles northeast of the eapital, in 
the magnitude of its remains and in the 
evidence the site furnishes of population 
and antiquity, ‘easily stands at the head of 
the ancient cities of Mexieo. It laeks the 
well-preserved, seulpture decorated buildings 
found elsewhere in Mexico and Central 
America”; ... but if the entire mass of 
the ruined structures of either Chichen, Ux- 
mal, or Mitla was to be heaped up in a single 
mound it would hardly surpass the great 
Pyramid of the Sun alone in bulk, and the 
whole bulk of the Teotihuaean remains is 
many times that of its chief pyramid,” 


Significance of the Totem.—The Import 
of the Totem was the subject of a paper 
read by Miss Aliee C. Fletcher before the 
Anthropological Section of the Ameriean 
Association. The Omahas have two totems, 
the social and the individual. In the course 
of the ceremonial attendant upon reaching 
puberty the young man fasts till he falls 
into a trance. If he sees or hears anything 
while in that condition, that becomes the 
medium through which he obtains super- 
natural power. He must seek and slay the 
animal he saw and preserve some part of it. 
This memento is his totem. Its effieacy is 
based on the Omaha’s belief in the eonti- 
nuity of fite, which links the visible to the 
invisible, binds the living to the dead, and 
keeps unbroken the thread of life running 
through all things, making it impossible for 
the part and the entirety to be dissociated. 
Thus one man eould gain power over another 
by obtaining a loek of his hair. The totem 
opens a means of eommunication between 
man and the various agencies of his environ- 
ment, but it can not transcend the power of 
its partieular speeies; consequently all to- 
tems are not equally potent. Men who see 
the bear are liable to be wounded in battle. 
Winged forms give the faculty of looking 
into the future and eontrolling coming events, 
while thunder gives ability to eontrol the 
elements and authority to conduet certain 


POPULAR SCIENCE MONTHLY. 


religious rites. The simplest form of the 
social totem is in the religious soeicties, the 
structure of which is based upon the group- 
ing together of men who have reeeived simi- 
lar visions, Applied to the gens, or tribal 
body, the object of the totem was to teach 
the people the knowledge and duties of kin- 
dred, and one of the most important of 
these duties was the maintenanee of the 
union of the tribe. The gentile totem gave 
no immediate hold upon the supernatural, as 
did the individual totem to its possessor. 
Outside of certain rites it served solely as a 
mark of kinship, and its connection with the 
supernatural was manifest only in its pun- 
ishnient of violations of the taboo, Its in- 
eulcation was that the individual belonged 
to a definite kinship group, from which he 
could never sever himself without incurring 
supernatural punishment. 


The Moon and the Sabbath.—The Rev. 
R. J. Floody presented to the American As- 
soeiation the results of ten years’ researeh 
into the origin of the week and holy day 
among primitive peoples. He found that 
they were widespread among the nations of 
the aneient werld from very early times, 
Each of these peoples is assumed to have 
independently originated the Sabbath and 
not to have reecived it second hand from 
other tribes. To account for the unanimity 
in observing this universal custom among so 
many races, we must look for its souree in 
some pheomenon of Nature common to all. 
The prominence of seven as a saered number 
among aneient peoples is due to the moon. 
Each lunation has four phases or quarters, 
averaging about seven days apiece. Nature 
worship was the earliest form of worship 
among primitive peoples, and the moon took 
precedence among objects of Nature. When 
the new phase of the moon appeared, men 
worshiped it, showing their honor and_ re- 
spect by sacrilicees and then a feast, They 
would naturally rest from labor most of the 
time to give attention to the feasts. Work on 
the saered day was considered inauspicious. 
This early week was the rough and ready 
reckoning of men devoid of the use of as- 
tronomical instruments. The holy day was 
not the seventh day of time, but the seventh 
day of the moon. The difficulty of getting 
the exact number of days of the lunar week 
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to fit into the lunar month led to the substi- 
tution in some of the nations of three weeks 
of ten days each. The author substantiated 
his theory by citations from the literature 
and traditions of many peoples. 


Hindu Godlings.—The godlings or in- 
ferior deities commonly worshiped by the 
masses of the Hindus, and described in Mr. 
W. Crooke’s book on the Popular Religion 
and Folklore of Northern India, are of very 
different character from the exalted concep- 
tions of divinity described in the Vedas and 
known to the select among high-caste Brah- 
mans. They are very numerous, and are de- 
scribed under the five headings of the god- 
lings of Nature, heroic and village godlings, 
the godlings of disease, the sainted dead, 
and the malevolent dead. The godlings of 
Nature inclnde the sun, the moon, the demon 
of the moon’s eclipse, the rainbow, the Milky 
Way—known also as the pathway of the 
snake or the course of the heavenly Ganges 
—Mother Earth, thunder and lightning, the 
sacred junctions of rivers, sacred wells and 
lakes, hot springs, waterfalls, sacred moun- 
tains, hail and whirlwind, aérolites, ete. 
The great rivers, especially the Jumna and 
the Ganges, stand very high in the list of 
benevolent Nature godlings. The heroic vil- 
lage godlings form a numerous class; and 


there seems to be confusion between some. 


of them and some Mohammedan saints in 
high repute. The current from a ventilator 
placed at the tomb of one of these saints to 
furnish fresh air to the pilgrims was believed 
by them to be his holy breath, and they went 
round to worship it. The godlings of disease 
are mostly goddesses, and are forms of Kali, 
the goddess of death. There is a goddess of 


OF SCIENCE. 285 
cholera, and one of smallpox, but none of the 
plague ; whence itis inferred that that disease 
is new to India. The belief in the good luek 
of horseshoes is common in Incia, and so is 
the custom of throwing rice after brides, 


Classification of Fibers.x—While engaged 
in cataloguing the fibers of the world, Charles 
Richard Dodge found that a better classi- 
fication was needed, and has published the 
scheme which he devised. Besides the popu- 
lar understanding of the term fiber as relat- 
ing to those forms of filamentous substance 
that ean be spun and woven or twisted into 
cordage, he would include under it rougher 
substances that are plaited. In his elassifi- 
cation two groups of fibers are recognized, 
based on cell structure. The first group in- 
cludes fibers with fibro-vascular structure, 
embracing three groups: bark fibers, derived 
from the imner bark of exogenous plants; 
woody fibers, comprising barked stems or 
twigs, roots, the split wood of exogenous 
plants, aud wood-pulp; and structural fibers, 
derived from the structural system of en- 
dogenous plants. The second group—fibers 
of simple cellular structure—ecomprises sur- 
face fibers, including the down or hairs 
surrounding exogenous seeds or their enve- 
lopes; the hairlike growth found on stems, 
leaves, and buds; fibrous material produced 
in the form of epidermal strips from the 
leaves of palms, etc.; and false fibrous mate- 
rial—mosses and leaves used for packing, 
and certain fungous growths. It is the con- 
sideration of these useful native fibers that 
makes it possible to enumerate a thousand 
species of fibrous plants, while the world’s 
commercial fibers would hardly reach a total 
of fifty species. 


MINOR PARAGRAPHS. 


Iy his sectional address on the Labor 
Question before the British Association, Prof. 
E. C. K. Gonner drew a parallel between the 
present age and the Renaissance. Analogies 
between the present period and that of the 
fifteenth and sixteenth centuries offer them- 
selves in different ways. Then, as now, the 
time was one of discovery, and the discov- 
eries of either period have had effects both de- 
structive and constructive—destroying opin- 
ions resting on certain narrow conceptions of 


the sphere of life, but giving opportunity for 
new ideas and vaster conceptions. Each 
period was a time of a new learning, and in 
both knowledge has been sought in a return 
from theories rigid and out of consonance 
with life to life itself and the facts of life. 
In the sphere of religion and morals the 
likeness is strangely evident. In both cases 
there was failure to distinguish between the 
fleeting form and the abiding reality, and 


| there were particular tendencies, largely by 
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way of result, affecting morals and conduct. 
In the fifteenth century, as now, these latter 
were not so much in the direction of that 
coarseness which somehow or other is often 
called immorality, but rather in that of a 
lack of moral discrimination and will. The 
medizval Renaissance found its salvation in 
the emphasis of individuality, alike in reli 
gion, in the state, and in industrial activity. 
At the present we seem tending in another 
direction, and seeking a positive moral 
guidance in an enlarged conception of social 
duty and solidarity ; and the position which 
employed labor occupies in regard to them is 
sufficient to insure it sympathetic attention. 


Morocco, by reason of its geographical 
position and the peculiar distribution of its 
mountains and valleys, enjoys, according to 
Mr. Charles Rolleston, the varieties of cli- 
mate between those of the north of Scotland 
and the plains of India. Its productions are 
also varied, and under a good administration 
would be valuable. With extortionate taxa- 
tion and the insecurity of property indus- 
tries languish. The sugar cane was intro- 
duced by the Arabs during the middle ages, 
but the profitable nature of the crop exposed 
the owners to oppression, and the former 
rich plantations have become things of the 
past. Most of the country is well adapted 
to horticulture, but the almost prohibitory 
export duties prevent a trade which might 
go far toward supplying the fruit markets 
of Europe with oranges, lemons, dates, 
peaches, plums, apricots, grapes, figs, pome- 
granates, mulberries, and olives. The em- 
pire is also rich in minerals and in agricul- 
tural products. With all these munificent 
resources Morocco has fallen into decadence, 
simply on account of the vice of its political 
administration, which does not fulfill a sin- 
gle function, duty, or responsibility of the 
government, but is generally mischievous. 


THE serpent symbol was described by the 
Rev. 8. D. Peet, in a paper read in the 
American Association, as prevalent all over 
this continent. It appears in effigies in 
Canada, Ohio, Iinois, and Minnesota, Cer- 
tain myths among the [froquois and Algon- 
kins represent the serpent as coming out of 
the water, fascinating men and turning 
them into serpeuts, and taking them below 
the water—thus reminding one of the temp- 
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tation. While in these and other myths of 
those nations the serpent is the source of 
evil, in Nicaragua and Yucatan it is the 
source of good. It is in reality the symbol 
of the rain cloud, and the crops and the sca- 
sons are dependent on its appearance. In- 
stead of antagonizing the chief divinity, it 
seems to be sailing through the air, bearing 
that being on its back, or holding vases in 
its folds that empty water or rain upon the 
fields. In Nicaragua the serpent appears 
in sculpture, highly wrought and carved 
with great force. The sacred books of the 
Mayas have many representations of ser- 
pents. Even the hicroglyphics of the Mayas 
have serpents upon them, forming parts of 
the glyph. Among the Pueblos the serpent 
figured in a very interesting way in the cere- 
monies of the initiation of the youth. 


In his characterizing of the Arctic Seas, 
Mr. J. Scott Keltic says that to the north of 
Europe and Asia we have the scattered 
groups of islands—Spitzbergen, Franz Josef 
Land, Novaya Zemlya, and the New Siberian 
Islands. To the north of America we have 
an immense archipelago the actual extent of 
It may be that the is- 
lands of this archipelago are continued far to 
the north; if so, they would form convenient 
stages for the work of a well-equipped expe- 
dition. It may be that they do not go much 
farther than we find them on our maps. 
Whatever be the case, it is important to the 
interests of science that this section of the 
Polar Sea be examined ; that as high a lati- 
tude as possible be attained; and that sound. 
ings be made to discover whether the deep 
ocean extends all round the pole. 


which is unknown. 


An ocellated lizard which M. Charles 
Dreaux kept for thirteen years grew to be 
nearly eighteen inches long and to weigh 
almost half a pound. Having come from a 
mild region, it was supposed not to be in 
the habit of hibernating, and was kept dur- 
ing the first winter in a warm room. It 
suffered thereby from the violation of its cus- 
toms, and, while it continued active, did not 
eat, and was reduced, when spring came, to 
a pitiful condition. Kept in a cool room 
in after winters, it was regularly dormant 
from the latter part of October till about 
the middle of March, or between four and 
five months. Its winter slumbers were not, 
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howeve:, entirely continuous, but it changed 
its place frequently and sometimes came out 
to drink. It lost between a ninth and a 
twelfth of its weight; molted late in May 
or early in June, sometimes also in July, but 
rarely twice a year. It is very tame and 
very curious. It was probably two years 
old when captured, and was consequently, 
at the beginning of 1897, about fifteen ; and 
it shows signs of age in its diminishing 
agility, growth, and appetite. 


OF the stations in the international series 
for cloud observations, Prof. Frank H. Bige- 
low said in the American Association that 
the United States has fourteen. The object 
of observations at all these points is to deter- 
mine the actual circulation of the atmosphere 
at different cloud levels. Heretofore indica- 
tions have been worked out from the surface 
of the ground, where the circulation is much 
distorted. The aetion of storms is usually 
strongest two or three miles above the sur- 
face. The author criticised the conclusions 
of German meteorologists, who have worked 
on theories by mathematical processes, as 
being ideal and not conforming to actual con- 
ditions found in Nature. He showed by maps 
how storms run around rather in the upper 
isotherms than on the ground. The form of 
these lines is largely determine] by the rela- 
tion of land and ocean. The result is that 
the upper currents, which would run smoothly 
otherwise, become distorted by their passage 
over the land. Storms are abnormal parts of 
the general circulation, and have the foree of 
that cireulation behind them. 


In his experiments in photography from 
kites at Enlaure, near Labruguiére, France, 
M. Arthur Batut observed that when he flew 
his kite with a north wind, though it was a 
strong one,his kite kept its balance in the 
air without violent jerkings; while with wind 
from the south or southeast, unless it was 
extremely light, the kite dodged hither and 
thither and was extremely irregular in its 
movements, as if there were eddies in the 
air stratum. The north wind reached En- 
laure after blowing over a plain country, 
with only gentle undulations; while the south 
and southeast winds came from over a broken 
country. Aéronauts who have suffered from 
caprices of the wind before reaching an area 
of calm in the atmosphere have sometimes 
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ascribed their trouble to eddies in the lower 
air strata occasioned by irregularities in the 
surface of the ground. The irregularities in 
the flying of the kite may have had a like 
origin. 

Or the physical and mental training 
gathered—laboriously and somewhat waste- 
fully, it may be—at the joiner’s bench, in 
the fitting and turning shops, and the forge 
during the old course of mechanical engi- 
neering apprenticeship, Mr. G, F. Deacon 
expresses himself convinced that the kind of 
knowledge which comes of thoughtful chip- 
ping and filing and turning and forging, 
though only applied to a few of the mate- 
rials with which in after-life the engineer 
has to deal, are quite as important to his 
future sense of rightness in constructive de- 
sign as tables of density and strength. The 
use of such work is not merely to teach one 
the parts and combinations of any particular 
machine; toa still higher degree it is the 
insensible mastery of a much more subtle 
knowledge or mental power—the application 
of the senses of sight and touch and force, 
it may be of other senses also, to the deter- 
mination of the nature of things. 


AN interesting memoir was recently pre- 
sented to the Paris Academy of Medicine by 
Dubousquet-Labordaire and Duchesne con- 
cerning a group of families at Saint-Ouen, an 
industrial district on the outskirts of Paris, 
which appear to have been immune from tu- 
The fami- 
lies are at present ninety-eight in number, 
and eonsist of five hundred and eleven per- 
sons. No cases of tuberculosis have oe- 
curred among them, as far back as the 
memory of the oldest inhabitant reaches. 
They are a farming people of excellent sani- 
tary habits, and rarely or never mix either 
socially or by marriage with immigrants 
from other sections, 


bereulosis for many generations. 


Ever since aluminum has been used in 
construction difficulties have arisen in solder- 
ing it. The following contribution to Nature 
by A. T. Stanton is of interest in this con- 
nection: If cadmium iodide be fused on an 
aluminum plate, decomposition of the salt 
occurs long before the melting point of the 
aluminum is reached. The result is gener- 
ally the violent evolution of iodine vapor, 
and the formation of an alloy of cadmium and 
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aluminum on the surface of the metal. The 
addition to the cadmiuin iodide of the two 
chlorides of zinc and ammonium, previously 
fused together, results in a flux, which read- 
ily enables tin (or other soldering alloy) to 
unite perfectly with aluminum. 


NOTES, 


Mr. Vernon Harcourt has retired from 
the general secretaryship of the British 
Association, which he has held for fourteen 
years; and Prof. Roberts Austen, who has 
for some time assisted in the work, has been 
chosen to succeed hin. 


M. B. Rexavit, a French investigator, 
has long been working at the identification 
of fossil bacteria. The general results of 
his observations have recently been pub- 
lished. He believes them to have been co- 
eval with the first appearance of organic 
life on the earth, the spherical form being 
earlier than the rodlike. He has found indi- 
cations of their presence in bone, teeth, and 
scales, and also in vegetable tissues. The 
species are, as a rule, distinct from those 
at present in existence. 


Frew States, says Mr. John Gifford, in 
his report on the forestry of that State, 
‘have been more thoroughly deforested than 
New Jersey. Just how to mitigate this evil 
without the expenditure of large sums of 
money and without infringing on private 
rights, or without adding to the expense of 
those who are already burdened with un- 
profitable land, is indeed a diilicult problem 
on which there is great diversity of opinion. 
After a visit to several of the principal forest 
regions of Europe ... the writer believes 
that great caution is necessary in this work, 
and that what is gained must come little by 
little unti] America has, after much experi- 
mentation, developed her own systems ap- 
plicable to her varied climate, species, soils, 
and demands.” The first and most impor- 
tant steps are the prevention of conflagra- 
tions and the construction of roads in forest 
regions. 


THE method of the computation of the 
Chinese calendar is described hy Paul d’Enjoy 
in the Bulletins de la Société ‘d’ Anthropolo- 
gic, 1896, p. 62: “ Every year is named by 
a combination of two words according to a 
fixed rule, and the special combination is sup- 
posed to indicate the fortunes of the year. 
The year 1896 was the period of the external 
hearth and the monkey; that is a time of 
dangers from abroad, which must be met by 
cunning and dexterity. In 1897 the Chinese 
enter into calmer times, under the auspices of 
the internal hearth and the chicken. Next 
year the combination is waste land and dog.” 
The months, weeks, days, and hours are also 
described, Each of their hours corresponds 
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to two European hours, of which seven be- 
long to the day and five to the night. The 
first hour commences at eleven o'clock at 
night. 


Beets and beet sugar form very impor- 
tant elements of agriculture and manufacture 
in Russia. Besides supplying all the wants 
of the empire, the sugar is exported in con- 
siderable quantities to other countries. The 
cost of cultivation averages about eighteen 
dollars an acre, Russia ranks fourth among 
European nations in quantity of sugar manu- 
factured per year. The raw sugar produced 
by Russian factories is said to differ but little 
from refined sugar, and to surpass foreign 
raw products, The cultivation of beets is 
said to have had a beneficial effect on agri- 
culture in general throughout the empire by 
causing the introduction of improved types 
of machinery and implements. 


Iy connection with an account of the 
Kootenays of British Columbia, given in the 
British Association, Mr. D, A. F. Chamber- 
lain exhibited an album of drawings made 
by members of the tribe, which showed a 
well-developed artistic taste among that peo- 
ple. The map-drawing was remarkably well 
done, and showed large tracts of country de- 
lincated with much topographical skill. The 
whole series is to be reproduced and pub- 
lished in the volume of transactions of the 
association, 


A parer read by Dr. Ami, of the Geologi- 
cal Survev, Ottawa, at a conference of mem- 
bers of the British Association, described 
twenty-six public museums and privale scicn- 
tific collections in the Dominion. 


Dr. RupoLtpH Hermpennain, Professor of 
Physiology and Histology in the University 
of Breslau, who died in October, 1897, was 
born January 29, 1834, was graduated at 
Berlin in 1854, and was appointed to the pro- 
fessorship in Breslau, which he held during 
the rest of his life, in 1859, He made valuable 
discoveries in physiology and contributed nu- 
merous notable papers to its literature. Ie 
published a vohime of Physiological Studies 
in 1856, and four volumes of Studies of the 
Physiological Institute of Breslau between 
1861 and 1868. His laboratory was the 
source of voluminous contributions by him- 
self, his pupils, or his assistants to Pfluger’s 
Archives on a large variety of special topics 
in the field of his studies. His essay in 
Hermann’s Handbook of Physiology on the 
Secretion Processes, extending over four 
hundred pages, 1s quoted in every text-book 
on physiology. iis later researches on 
lymph formation and the studies conducted 
in his laboratory on haemodynamics and fer- 
ment action were very important. 


Sir Peter LE Pace Renovr, an eminent 
Egyptologist, keeper of Egyptian and Assyr- 
ian antiquities at the British Museum, died 
in October, seventy-five years of age. 


FRANCIS LIEBER. 


APPLETONS’ 
POPULAR SCIENCH 
M.OUN TEL Y. 


JANUARY, 1898. 


THE ZTIOLOGY AND GEOGRAPHIC DISTRIBUTION 
OF INFECTIOUS DISEASES.* 


By GEORGE M. STERNBERG, M.D., LL. D., 
SURGEON GENERAL, UNITED STATES ARMY. 


N a recent address before a medical audience I defined the term 
“infectious ” as follows: 

“Tt is hardly necessary to say that by ‘infectious diseases’ we 
mean those diseases which result from the introduction into the body 
of some disease-producing agent. And I think we are justified in 
saying that an essential condition of infection is that the disease- 
producing agent shall be capable of reproduction in the body of the 
infected individual—in other words, that it is a living organism. It 
matters not whether this living organism is large or small; whether 
it belongs to the animal or vegetable kingdom; whether it is located 
in the skin as in scabies, in the muscles as in trichinosis, in the lym- 
phatics as in erysipelas, in the solid viscera as in ameebic abscess of 
the liver, in the intestine as in cholera, or in the blood as in relapsing 
fever, the introduction and multiplication of the living infectious 
agent constitutes infection.” 

The terms contagious and infectious are not synonymous. A 
disease is contagious when it is transmitted from the sick to the well 
by personal communication or contact, more or less intimate; and all 
coutagions diseases are infectious—i. e., they are due to the introduc- 
tion into the body of a susceptible individual of a living germ. But 
all infectious diseases are not contagious. Thus smallpox, scarlet 
fever, measles, diphtheria, influenza, ete., are infectious diseases 


* From an address read before the National Geographic Society of Washington. 
VOL, LIi,—23 : 
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which are contagious; while malarial fevers, typhoid fever, yellow 
fever, cholera, pneumonia, peritonitis, etc., are infectious diseases 
which are not contagious—at least, they are only contagious under 
very exceptional circumstances, and those in close communication 
with the sick as nurses, ete., do not contract these diseases as a result 
of such close association or contact. 

The generalization that all infectious diseases are due to the in- 
troduction into the bodies of susceptible individuals of living germs 
capable of reproduction is based upon exact knowledge, gained 
chiefly during the past twenty years, as regards the specific infectious 
agents or germs of a considerable number of the diseases of this class. 
In some infectious diseases, however, no such positive demonstration 
has yet been made. 

The investigations which have been made justify the statement 
that each infectious disease is due to a specific—i.e., distinet— 
micro-organism. ‘There are, however, certain infectious diseases 
which physicians formerly supposed to be distinct, and to which 
specific names are given which are now known to be due to one and 
the same infectious agent or germ. Thus puerperal fever and ery- 
sipelas are now recognized as being caused by the same germ, the 
germ which is the usual cause of pneumonia is also the cause of a 
considerable proportion of the cases of cerebro-spinal meningitis, ete. 

In considering the geographic distribution of infectious diseases 
we will find it necessary to divide them into two groups, one in 
which the specific infectious agent or germ multiplies only within the 
bodies of infected individuals, the other in which it also multiplies 
external to the bodies of infected individuals when conditions as to 
temperature, moisture, and organic pabulum are favorable for such 
external multiplication. 

In the first group we have all those diseases which are trans- 
mitted only by personal contagion, direct or indirect—i. e., by con- 
tact with the sick or with articles infected by such contact (fomites). 
This list includes smallpox, chicken pox, measles, scarlet fever, 
mumps, whooping-cough, influenza, and diphtheria. 

In the second group we have cholera, typhoid fever, yellow fever, 
and the malarial fevers. 

Tt is evident that the geographic distribution of diseases of the 
first group will depend chiefly upon conditions relating to the sus- 
ceptibility of different races of mankind, their knowledge of pre- 
ventive measures, such as disinfection, vaccination, and isolation of 
the sick, their mode of life and intercourse with each other and with 
peoples occupying different geographic areas, ete. Nomadic sav- 
ages, or people living upon islands remote from the channels of 
commerce, are less liable to suffer from infectious diseases of foreign 
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origin than are the denizens of populous regions, and especially of 
cities having commercial relations with all parts of the world. But 
when an exotic pestilential disease is first introduced among people 
who have previously enjoyed an immunity from it, on account of 
their isolation, it is usually very fatal, owing to the great suscepti- 
bility of a virgin population. This is due to the fact that there is 
no individual immunity resulting from a previous attack, and also to 
a relatively great race susceptibility as compared with a people among 
whom the disease has prevailed for many years. It is evident that 
the continued prevalence of an infectious disease in a given area will 
have a tendency to reduce the susceptibility of the population, in 
accordance with the laws of natural selection and survival of the 
fittest. 

In illustration of this I may mention the comparative immunity 
of the African race to malarial fevers, which are so fatal to Europeans 
who visit the malarious regions of the African coast and interior; 
and the immunity of the native (“creole”) population of those 
cities where yellow fever prevails as an endemic disease, as at Ha- 
vana, Vera Cruz, and Rio de Janeiro. 

What has been said will suffice to show that the geographic dis- 
tribution of infectious diseases is to some extent influenced by the 
relative susceptibility of the population in various regions. The 
prevalence of the strictly contagious diseases also depends to some 
extent upon climatic conditions, although to a far less degree than is 
the case in our second group, which includes diseases in which the 
germ may multiply external to and independently of infected in- 
dividuals. 

In general, contagious diseases are more likely to spread in north- 
ern latitudes, and during the winter season, because the climatic con- 
ditions lead to the aggregation of individuals in towns and in closed 
apartments, while in southern latitudes and during the summer scea- 
son a larger proportion of the population live in the open air during 
the daytime and sleep in well-ventilated rooms at night. 

The influence of season upon the prevalence of smallpox, a 
strictly contagious disease, has been referred to by numerous authors, 
and is insisted upon by Hirsch in his Handbook of Geographical and 
Historical Pathology. In a table contained in the monumental 
work of Hirsch the season is given in which ninety-nine epidemics 
of smallpox reached their height. In sixty-seven it was during the 
cold season and in thirty-two during the warm season. The same 
thing is shown by the mortuary statistics of various civilized coun- 
tries. The immunity resulting from vaccination has largely in- 
fluenced the geographic distribution of smallpox epidemics, which 
are now almost unknown in Germany and are comparatively infre- 
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quent in the United States, in England, and in other countries where 
the value of vaccination is pretty generally recognized. 

The influence of climate, and therefore of geographic distribu- 
tion, upon the prevalence of certain diseases is due to its effect in 
increasing individual susceptibility to infection. Thus the suscepti- 
bility to influenza, to diphtheria, and to pneumonia is increased by 
exposure, leading to a sudden refrigeration of the body. ‘These dis- 
eases are for this reason most prevalent in northern latitudes and dur- 
ing the seasons when by reason of exposure to sudden changes in the 
temperature there is the greatest liability to “ catch cold.” 

It will be seen from what has already been said that the etiology 
of infectious diseases does not depend alone upon exposure to infec- 
tion—i. e., upon the presence of the specific infectious agent or 
germ, which is, however, an essential factor—but that the develop- 
ment of an attack may depend upon other factors which we may 
include under the general heads of (@) predisposing causes and (0b) 
exciting causes. Predisposition may be either inherited or acquired. 
Thus the African race is especially liable to contract smallpox in its 
most virulent form, and the fair-skinned races of northern Europe 
are especially subject to fatal attacks of yellow fever. Again, cer- 
tain families have a hereditary predisposition to pulmonary consump- 
tion, while others are especially liable to repeated attacks of small- 
pox in the same individual, ete. Youth constitutes a predisposition 
to certain diseases, the liability to attack being greatly diminished for 
scarlet fever and whooping-cough after adolescence and for tubercu- 
losis after forty years of age. An acquired predisposition may be 
due to starvation or an inadequate diet as regards certain essential 
elements, to excessive fatigue or nervous exhaustion from any cause, 
to loss of blood, to aleoholic excesses, to insanitary surroundings, and 
in short to any of the causes which lower the vital resisting power of 
the individual. When such causes are general in their operation, 
or in times of famine, epidemies are likely to prevail, and the geo- 
graphic range of these epidemics will coincide with the area in 
which the predisposing cause is effective. 

As instances of the development of an attack from the direct 
action of an exciting cause ()), the specific germ being present, we 
may mention tlie effect of a recent debauch in causing an attack of 
yellow fever, of exposure to cold as the immediate cause of an attack 
of pneumonia or of influenza, of an attack of indigestion in develop- 
ing a ease of Asiatic cholera, of an injury to a joint as the exciting 
cause of a tubereular joint disease, ete. 

What has already been said will show that the question of the 
geographic distribution of infectious diseases could hardly have been 
considered independently of questions relating to the stiology or 
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causation of these diseases. This will become still more apparent 
when we come to speak of the geographic range of infectious diseases 
in which there is an external development of the specific infectious 
agent, for such development is strictly limited by conditions relating 
to climate, soil, elevation above tlie sea level, ete. Thus yellow fever, 
cholera, and the malarial fevers are essentially diseases of warm 
countries, or of the summer season in those portions of the temperate 
zone in which they prevail. 

Having thus called attention in a general way to the factors 
which intluenee the geographic distribution of infectious diseases, I 
shall now ask your attention to a brief account of some of the more 
important of these diseases considered separately, and in doing so it 
will be necessary to refer also to their geographic distribution in past 
times, or, in other words, to the history of epidemics. 

Epidemic influenza, or as the French call it la grippe, is a 
disease which has frequently prevailed in all parts of the civilized 
world, and can not be said to have any definite geographic habitat. 
In this regard it corresponds with smallpox and other contagious dis- 
eases, but it is only during recent years that the fact of its transmis- 
sion by personal contagion has been generally recognized by physi- 
cians, and indeed it is still denied by some. ‘This fact, however, I 
consider to be well established. While references to this disease 
are found at a much earlier period, it was not until the year 1173 
that it was deseribed with sufficient accuracy by medical writers 
to justify the epidemic of that year in Italy, Germany, and Eng- 
land to be included in a tabular list of epidemics given by Hirsch. 
From that time to the present very numerous epidemics have oc- 
curred. Some of these have been limited to the eastern hemi- 
sphere, or to a restricted portion of it, while others have extended 
to the western hemisphere and have gained a wide prevalence on 
this side of the Atlantic, notably so the recent prolonged epidemic 
which dates from 1889. If we look at a list of the recorded epi- 
demics during the present century we shall find that the disease 
has probably never been entirely absent from some portion of the 
eastern hemisphere, although it has been comparatively restricted in 
its range at times, and has again gained a wide extension in Europe 
and Asia, and has on numerous occasions crossed the Atlantic and 
invaded the western hemisphere. This oceurred in 1807, 1815, 
1824, 1830, 1832, 1848, 1848-51, 1857, and in 1873—75. 

Bubonic plague is a fatal infectious disease which prevails at 
the present day in certain portions of China and other Oriental 
countries, and which in the past has prevailed as a devastating pesti- 
lence in Asia and Europe. Recent researches by the Japanese bac- 
teriologist Kitasato and by the French bacteriologist Yersin have 
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demonstrated the fact that the bubonic plague is due to a bacillus. 
No doubt the present limited geographic range of this pestilential 
disease is due to the great sanitary improvements which have 
occurred in European countries during the past two centuries. The 
experiments of Yersin show that rats become infected and die when 
they are fed upon portions of the body of victims of the plague. 
He also demonstrated the presence of the plague bacilli in dead rats 
found in the houses and streets of Hong Kong. ‘This may account 
for the perpetuation of the disease in a country where rats abound, 
and where the victims of the plague are no doubt frequently exposed 
to the attacks of these voracious animals. The epidemics of plague 
which have occurred in Europe, so far as we are able to trace them, 
appear to have had their origin in the Orient. The French commis- 
sioners who were sent to Egypt in 1828 to study plague arrived at a 
conclusion which is in consonance with our suggestion that rats may 
play an important part in perpetuating the malady. Their re- 
searches convinced them that plague was unknown in Egypt previous 
to the year 548 (a. p.), and that its first appearance corresponds with 
the time when the Egyptians discontinued the practice of embalming 
the dead, and resorted to burial in the earth, which among the poorer 
classes is commonly done in a manner so inadequate that the atmos- 
phere around a graveyard is usually filled with the products of 
cadaveric decomposition. 

The pestilential disease which prevailed so extensively in Europe 
during the middle ages, and which was known everywhere as the 
black death, caused an enormous loss of life. This disease is now 
believed by epidemiologists to be identical with the bubonic plague 
of the Orient. No doubt, however, other pestilential maladies, and 
especially typhus, or “ spotted fever,” were confounded with the pre- 
vailing epidemic disease. The last-mentioned disease is sometimes 
known as “ famine fever,” on account of its liability to prevail in epi- 
demic form during periods of scarcity of food. Typhus was not 
recognized by physicians as a distinct disease until about the end of 
the fifteenth century, and typhoid fever, which prevails as an en- 
demic disease in all parts of the civilized world, was not differentiated 
from typhus until the early part of the present century. There is, 
therefore, considerable confusion as regards the real nature of the dis- 
ease in many of the epidemics which occurred in Europe during the 
middle ages, and even as late as the last century. But there can be 
no doubt that bubonic plague was one of the chief causes of mor- 
tality. It continued to prevail in various parts of Europe during the 
sixteenth century, and during two thirds of the seventeenth; but 
during the latter part of the seventeenth century it became more and 
more rare, and after the middle of the eighteenth century its only 
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permanent habitat in Europe appears to have been a limited area 
in the southeastern portion, from which it occasionally spread north- 
ward, without, however, extending much beyond the limits of the 
Balkan peninsula. During the early part of the present century it 
still occurred to some extent in this region, where it prevailed as an 
epidemic for the last time in 1841. 

Typhus fever, like smallpox, is a disease which is transmitted by 
personal contagion, and its dissemination depends upon human inter- 
course. It prevails chiefly in temperate or cold regions, and is un- 
known in the tropics except at considerable elevations above the sea 
level. In temperate regions its season of greatest prevalence is the 
winter and spring. There is no reason to suppose that the specific 
germ, which has not yet been demonstrated, is able to multiply ex- 
ternal to the bodies of infected individuals, and, consequently, condi- 
tions relating to soil, moisture, temperature, and organic decomposi- 
tion are apparently without influence in the development of the 
disease, except in so far as they affect the predisposition of those 
exposed to infection. Insanitary surroundings no doubt constitute 
a predisposing cause by lowering the vital resisting power of those 
exposed to such influences. But of all the predisposing causes war 
and famine are shown by the history of past epidemics to have been 
the most potent. 

The earliest reliable accounts of epidemics of this disease date 
from the eleventh century, but it was not until the sixteenth century 
that well-recorded accounts of the epidemic prevalence of the disease 
were made, in the first instance by Italian physicians. The disease 
prevailed extensively in Italy during the years 1505 to 1530. In the 
seventeenth century numerous fatal epidemics occurred in various 
parts of Europe, the disease for the most part following in the track 
of contending armies, and adding to the scourge of war with its dev- 
astations and the resulting scarcity of food the disastrous effects 
of a deadly pestilence. During the eighteenth century the dis- 
ease continued to prevail in Europe, and three notable epidemics 
occurred in Ireland: the first in 1708 to 1710, the second from 
1718 to 1721, the third from 1728 to 1731. The last two epi- 
demics, although most destructive of life in the famine-stricken 
districts of Ireland, also extended to a considerable portion of Eng- 
land and Scotland. In 1734 to 1744 typhus prevailed extensively 
in eastern and central Europe; it again obtained wide prevalence 
in 1757 to 1775, a period of wars and famine, and during the last 
ten years of the eighteenth and the early part of the present cen- 
tury, the period of the Napoleonic wars, it again ravaged the coun- 
tries over which the contesting armies passed. Ireland appears to 
be one of the endemic foci of this disease, and when it has invaded 
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England or Seotland its origin has usually been traced to the “ Emer- 
ald Isle,” where frequent epidemics have occurred during the present 
century; that of 1826 to 1828 attained considerable proportions, and 
that of 1846 to 1847 was the most severe of the present century. 
The number of cases in the last-mentioned epidemic in Ireland is 
estimated to have been over a million, or about one in seven of the 
population. 

Typhus has prevailed at various times in Mexico, Peru, and 
Chili, as a result of importation from Spain, since the year 1570, 
when it first appeared in Mexico. Its first introduction into the 
United States was at a much later date, and corresponds with the 
period of extensive emigration from Ireland to the United States 
and Oanada during the present century. For the most part the dis- 
ease has been confined to the emigrants themselves, or to their imme- 
diate attendants on board ship, at quarantine stations, or in the isola- 
tion hospitals to which the sick have been transferred. Although 
the disease has very frequently been brought to our seaport cities, 
it has rarely extended to the resident population of these towns, 
and is unknown in the interior of the country. In New York the 
disease spread to some extent in 1818, 1827, 1837, and 1847, and in 
Philadelphia a considerable epidemic occurred in 1836, and again 
in 1862 to 1864. 

The conditions governing the epidemie prevalence of relapsing 
fever are very similar to those mentioned in connection with the 
cetiology of typhus. It is especially liable to prevail during times of 
seareity of food, and indeed epidemies are very frequently coin- 
cident as to time and place with those of typhus. It is, no doubt, 
transmitted by personal contagion, and its prevalence is therefore 
largely influenced by cireumstances relating to the susceptibility of 
individnals, their sanitary surroundings, and their aggregation in 
ill-ventilated apartments. It attacks more especially those individ- 
uals in infeeted distriets who oceupy the densely populated and 
filthy portions of towns and cities, and, as stated by Engel, is pecul- 
larly a morbus pauperum, or disease of the poor. On the other 
hand, it is quite independent of climatie influences, and, so far as we 
know, has no definite local habitat. The specifie germ of this dis- 
ease was discovered by the German physician Obermeier in 1873. 
It is a slender spiral filament, endowed with very active movements, 
and is found in the blood of relapsing-fever patients during the pri- 
mary febrile paroxysm and also during the subsequent relapses 
which are characteristic of the disease. 

It is impossible to say when or where relapsing fever had its 
origin, but our first reliable accounts of the disease date from the 
early part of the eighteenth century, when it prevailed as an epi- 
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demic in Jreland and in Seotland. Subsequent epidemics have 
occurred in these countries on numerous occasions. The last epi- 
demic period in the British Isles was from 1868 to 1878, when it 
prevailed in several of the larger cities of England as well as in Scot- 
land. Upon the continent of Europe it has prevailed chiefly in 
Russia and in Germany, and the earliest reliable accounts only date 
back to the year 1833, when it first appeared at Odessa. In 1863 
a widespread epidemic occurred in Russia, and in 1868 it prevailed 
extensively in Germany. It again prevailed in Germany in 1871 to 
1872, and in 1878 to 1879. In North America its prevalence has 
been limited to a few outbreaks in seaport cities having conimercial 
relations with infected localities in Europe. In 1844 it was brought 
to Philadelphia by emigrants sailing from Liverpool; in 1847 it was 
brought in the same way to New York and spread to some extent to 
neighboring towns; in 1869 it was again imported into Philadelphia, 
and during the two following years spread to a slight extent in this 
city and in the State of Pennsylvania. 

If we may judge from past experience, the predisposing causes of 
relapsing fever are not sufficiently active in this country to give rise 
to a serious epidemic, even if cases of the disease should again be 
brought to our shores. In Egypt, in India, in China, and in the 
Oriental countries generally, the conditions favorable for the epi- 
demic prevalence of this disease are more commonly met with, and 
there is evidence that it exists in some of these countries at the 
present day and has probably been endemic for a considerable period, 
especially in India. But it is only recently that the English physi- 
cians in India have recognized its presence, it having been con- 
founded for many years with the widely prevalent malarial fevers of 
the country. 

Smallpox, like typhus and relapsing fever, is transmitted by 
personal contagion, but the susceptibility to this disease is so general, 
independent of predisposing causes, that in the prevaccination period 
it had a wide diffusion, not only in the overerowded tenements of the 
poor, but also in the dwellings of the rich and even in the palaces 
of kings. The writings of the distinguished Greek physician Galen, 
who was born about 180 a. p., indicate that he was acquainted with 
smallpox, but the origin of the disease is lost in the obscurity of the 
remote past. According to Hirsch, “the native foci of smallpox 
may be looked for in India and the countries of central Africa.” 
It still prevails extensively in these countries, where vaccination is 
only practiced to a limited extent. In the years 1873 and 1874 the 
mortality from this disease in India is said to have been five hundred 
thousand. “On European soil the smallpox, up to the beginning 
of this century, or to the introduction of vaccination, had been one 
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of the most widely distributed, most frequent, and most destructive 
of pestilenees ” (Hirsch). 

The disease was introduced to the West Indies and to Mexico at 
an early date after the discovery of the “western world,” and 
nearly every fresh outbreak during the sixteenth and seventeenth 
centuries can be traeed to importation from Africa by ships engaged 
in the slave trade. The entire native population, not having pre- 
viously been exposed to the ravages of this disease, was susceptible 
to infeetion, and “it was so disastrous that whole tribes were exter- 
minated by it. . . . The disease reached Mexieo for the first time 
in 1520 with troops from Spain; the number of persons swept off 
in a short time has been estimated at three millions and a half” 
(Hirsch). The discase was first introdueed into one of our Atlantic 
seaports about the middle of the seventeenth century, when it pre- 
vailed in Boston. Sinee that date numerous localized epidemies of 
greater or less extent have occurred in various parts of the United 
States, but, owing to the early adoption of the praetice of vaccination, 
it has not obtained a wide diffusion among the white population. It 
has, however, been very destructive to the aboriginal inhabitants of 
the country. 

We must now turn to the second group of infectious diseases, 
viz., those in whieh the specific germ may multiply, under favorable 
conditions as to climate and soil, external to the bodies of infected 
individuals, and which have consequently a more or less well-defined 
geographic range. 

In the case of typhoid fever and of the malarial fevers, which 
belong to this group, the geographic range is very extensive, while 
in cholera, in yellow fever, and beriberi it is more limited, as will be 
seen when I come to speak of these several diseases. The specific 
germ of typhoid fever is now well known, it having been first ob- 
served by the German physician Eberth, and independently by the 
celebrated German bactcriologist Koch, in the year 1880. Its 
causal relation to the disease was not established until some years 
later, but is now generally recognized by pathologists and well- 
informed physicians. This germ is found in the ulcerated glands 
of the intestine and consequently in the intestinal contents. The 
discharges from the bowels of typhoid patients, therefore, contain 
the germs of the disease, which probably multiply indefinitely if they 
find their way to shallow wells or streams at a season of the ycar 
favorable for sueh development. At all events, whether active 
development occurs or not, it is well established that typhoid fever 
is usually contraeted by drinking water contaminated by the dis- 
charges of typhoid patients. To discuss the relations of this disease 
to season, temperature, latitude, local insanitary conditions, ete., 
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would require far more space than is available at present. It prevails 
as an endemic disease in all the inhabited parts of Europe, Asia, and 
America, and the oceurrenee of epidemie outbreaks depends largely 
upon an unusual degree of contamination of the water supply of a 
community by the discharges of those sick with the disease. It 
may prevail at any season, but as a rule the autumn months afford 
more cases than occur at other seasons of the year. It is more preva- 
lent in the temperate zone than in the tropies, but in the Orient it 
claims many victims in tropical regions, and especially in the densely 
populated portions of India. 

Extended experience gained in this country and in Europe shows 
that the relation of this disease to local insanitary conditions is very 
marked, and that the typhoid mortality rate is a good index of the 
general hygienie conditions of a town or city, especially as regards 
purity of water supply and eflicieney of sewage disposal. 

Asiatic cholera is a fatal pestilential disease which has its perma- 
nent habitat in India, and which during the present century has 
repeatedly invaded the countries of Europe, and has even crossed the 
Atlantic and prevailed as an epidemic in certain portions of the 
western hemisphere. In India it has, no doubt, prevailed from a 
remote period, and its chief endemic seat in that country appears to 
be in lower Bengal. The deaths from cholera in the various prov- 
inces of India during the five years from 1871 to 1875 amounted to 
more than seven hundred and fifty thousand. 

As regards its epidemic extension to the countries of Europe, 
cholera is a disease of the present century. ‘The first great epidemie 
dates from the year 1817, and the disease did not disappear from 
European soil until 1823. A second period of prevalence in Europe 
lasted from 1826 to 1837, a third from 1846 to 1863, a fourth from 
1865 to 1875, and the fifth and last from 1892 to the present date. 
The time at my disposal will not permit me to trace the origin and 
progress of these epidemics; but the general statement may be 
made that they had their origin in India, and that the progress of the 
disease was along routes of travel, showing that its propagation de- 
pends upon human intercourse. Since the diseovery of the cholera 
spirillum by Koch, in 1884, the method in which the disease is spread 
has been established in a most satisfactory manner. We now know 
that the germs of the disease are found in immense numbers in the 
intestine of cholera patients, and even in individuals who have been 
exposed to infection, but who manifest no symptoms of the disease 
other than a slight diarrhoea. Such persons sow cholera seed with 
the discharges from their bowels, and under favorable conditions 
rapid multiplication of the germ occurs outside of the body. In- 
fection usually occurs by the ingestion of water or food contami- 
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nated by such germs, and it has been shown with a great degree 
of probability that such contamination frequently results from the 
transportation of infectious material from the surface of the 
ground, from shallow pits, ete., by flies, which after visiting the 
most filthy places, may alight upon a beefsteak or fall into the milk 
jug in a well-ordered kitchen. But by far the larger number of 
cases result from drinking water containing the cholera germ. 

The epidemic extension of cholera depends upon climatic condi- 
tions to a much greater extent than does that of typhoid fever. It 
is especially a disease of hot climates, and of the summer months in 
temperate regions. The disease may be propagated during the win- 
ter, even in cold climates, by the occurrence of a series of cases in 
localities especially favorable for such propagation, and in this case a 
recrudescence of the epidemic usually oceurs during the following 
summer. In Russia, during the years 1853 to 1855, nearly two hun- 
dred and fifty thousand deaths oceurred during the months of June, 
July, August, and September, and less than twenty-five thousand 
during the remaining months of the year. In 1832 cholera was in- 
troduced into Canada by emigrants from Ireland, and spread rapidly 
in the valley of the St. Lawrence. An independent importation dur- 
ing the same year brought it to New York and to New Orleans, from 
which points it obtained a tolerably wide diffusion in the United 
States. Jn 1835 it appeared for the first tine in South America, on 
the coast of Guiana. North America was again visited by the scourge 
in 1848, and it continued to prevail in the United States and Mexico 
for several years, especially in 1849 to 1850. In the West Indies it 
caused a considerable mortality in the period from 1850 to 1854. 
During the year 1854 it again beeame widely prevalent in the 
United States. In 1865 the West Indies suffered from another 
severe epidemic, and in the following year the disease again estab- 
lished itself at three widely separated seaports in North America 
Halifax, New York, and New Orleans. From the last-nentioned 
port it extended throughout the Mississippi Valley. During the 
years 1865 to 1868 the disease also committed great ravages in some 
of the South American countries not previously visited by it, and 
especially in Brazil, Paraguay, Uruguay, and the Argentine Repub- 
lic. In 1873 cholera was again imported to New Orleans and spread 
throughout a considerable portion of the Mississippi Valley. Our 
exemption from an epidemie during the recent widespread prevalence 
of the disease in Europe is, no doubt, due to the efticient methods for 
its exclusion adopted at our ports of entry, and especially at New 
York, where several cholera-infected ships arrived during the height 
of the amburg epidemic of 1892. 

Yellow fever is essentially a disease of the littoral, and especially 
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of seaport cities in tropical and semitropical regions, but in these 
regions its prevalence is greatly restricted. In North America, 
although it has oeeasionally prevailed as an epidemic in every one of 
our seaport cities as far north as Boston, and in the Mississippi Valley 
as far north as St. Louis, it has not established itself as an endemic 
disease within the limits of the United States. In South America 
it has prevailed as an epidemic at all of the seaports on the Gulf, and 
on the Atlantic coast as far south as Montevideo and Buenos Ayres; 
also at several seaports of Mexico and Peru on the Pacific. At 
present the principal endemic foci of the disease are Havana, Vera 
Cruz, and Rio Janeiro. In Africa the disease is limited to the west 
coast, and so far as we know no epidemics have prevailed in the 
interior of tropical Africa, although the conditions would appear to 
be favorable for the development of an epidemic in case the disease 
should be introduced. The same is true as regards the populous 
regions in northern Africa and southern Asia where the rainfall is 
sufficient. The disease does not prevail in arid regions, or at con- 
siderable elevations above the sea level. 

Yellow fever does not prevail as an endemic disease in places 
which have a mean winter temperature much below 65° F. (18.389 
C.), and as a rule epidemics are not developed at a lower temperature 
than 75° to 80° F. (23.8° to 26.6° C.). The approach of cool 
weather cheeks the progress of an epidemic, and in those endemic 
foci of the disease (Havana, Rio de Janeiro, Vera Cruz) where it pre- 
vails annually it is essentially a disease of the summer months. That 
moisture is an essential factor is indicated by the fact that the disease 
does not prevail in arid regions where other conditions appear to be 
favorable, and that it is especially a disease of the seacoast and of the 
margins of great rivers. Heavy rains, however, exercise a favorable 
influence in cheeking an epidemie—probably by cleansing the 
streets, sewers, ete., in an infected locality. In the tropics the 
commencement of the rainy season often puts an end to the prevail- 
ing epidemic. 

Decomposing matter of animal origin appears to form a favor- 
able nidus for the development of the hypothetical yellow-fever 
germ. It is a disease of towns and cities, and especially of such as 
are in an insanitary condition. The writer’s studies have led him to 
the conclusion that the infectious agent, as in cholera and in typhoid 
fever, is probably present in the discharges of the sick. 

The early history of yellow fever is involved in obscurity, and it 
is doubtful whether we will ever be able to settle in a definite manner 
the disputed question as to its origin. Two principal theories have 
been advanced: one that it was endemic at certain points on the 
shores of the Gulf of Mexico at the time of the discovery of the New 
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World; the other that it was imported to the West Indies from the 
African coast, probably by vessels engaged in the slave trade, soon 
after the occupation of the country by the Spaniards. It seems 
necessary to look for an original endemic focus of the disease else- 
where than in the West Indies, for the reason that, in the few places 
where it is now endemie, there is historical evidence to show that the 
disease was originally imported, and that prior to such importation 
it was unknown. 

In Brazil, according to the best medical authorities in that coun- 
try, yellow fever was not endemic at any of the seaport cities prior 
to the year 1849. From Brazilian ports the disease has occasionally 
been introduced to the cities at the mouth of the Rio de la Plata, and 
has there caused great loss of life. 

According to Hinemann, yellow fever was unknown at Vera 
Cruz prior to the year 1699, a year in which it was widely prevalent 
in the West Indies. This city is now recognized as one of the en- 
demic foci of the disease, and epidemics at other towns on the Mexi- 
ean coast have usually been traced to importation from Vera Cruz. 
The Gulf coast of South America, and especially the French and 
English settlements in Guiana, have been frequently visited by epi- 
demics of yellow fever. In Venezuela the disease has occasionally 
prevailed at Caraeas and at the neighboring seaport, La Guayra. In 
Central America epidemics have occurred at all the principal sea- 
ports. Upon the Pacific coast of South America the disease was 
imported to Callao in 1854, and extended from tlis port to the 
Peruvian capital and to the principal towns on or near the seacoast. 
It continued to prevail to some extent until 1869. 

The history of yellow fever in the United States shows that the 
disease is an exotic which has not found the conditions favorable for 
its continued development at any of our seaport cities. It is true 
that for many years it prevailed almost annually at New Orleans, but 
since efficient quarantine regulations have been enforeed the disease 
has been excluded, and no epidemic has occurred in this city since 
1878, a period of eighteen ycars, until the present year. The epi- 
demies in this city attended with the largest mortality occurred in 
1819 (mortality, 2,190), in 1847 (2,259), 1853 (7,970), 1854 
(2,423), 1855 (2,670), 1858 (3,889), 1867 (3,093). 

At Galveston, Mobile, and Pensacola on the Gulf coast, and at 
Charleston and Savannah on the Atlantic, epidemics were formerly 
of frequent occurrence, but these citics have also learned to protect 
themselves by suitable quarantine regulations. The last epidemic 
occurred in Galveston in 1867 (mortality, 1,150), in Mobile in 1878, 
in Pensacola in 1882, in Savannah in 1876, in Charleston in 1871. 

During the latter part of the eighteenth and the early part of the 
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present century several severe epidemics of yellow fever occurred in 
New York and in Philadelphia, and even as far north as Boston. In 
the great epidemic of 1798 the mortality in Boston was 200; in New 
York, 2,080; and in Philadelphia, 3,500. The last-named city suf- 
fered a series of epidemics about this time—1797 (mortality, 1,300), 
1798 (mortality, 3,500), 1799 (mortality, 1,000), 1802 (mortality, 
307), 1803 (mortality, 195), 1805 (mortality, 400). The immunity 
of these cities for many years, notwithstanding their intimate com- 
mercial relations with Havana and other infected ports, is in my 
opinion largely due to sanitary improvements, and especially to the 
construction of sewers and paving the streets; also to the enforce- 
ment of suitable quarantine regulations. 

The great epidemics in the United States during the present cen- 
tury occurred in 1858, 1867, 1878, 1878. The epidemic of 1878 
was the most disastrous known; 132 towns were invaded, and the 
mortality was 15,984 (number of cases about 74,000). 

In Europe the ravages of yellow fever have been chiefly re- 
stricted to Spain and Portugal. This is due to the facts that meteoro- 
logical conditions are there favorable for the development of the 
exotic micro-organism to which the disease is due, and that these 
countries have constant commercial intercourse with infected ports 
in the West Indies. The first epidemic in Spain occurred in 1700 
at Cadiz. This city also suffered in 1738031, 1733-34, 1764, 
1780, 1800, 1804, 1810, 1819-21. The epidemics of 1800, 1810, 
and 1819 were not limited to the city of Cadiz; the disease extended 
to the interior, and caused a considerable mortality in the provinces 
of Granada and Andalusia. In 1878 a limited epidemic occurred 
for the first time in Madrid. The first Lisbon epidemic was in 1728; 
the great epidemic in this city was inaugurated in 1856, and reached 
its acme of development the following year. 

Upon the west coast of Africa yellow fever prevails principally 
along the coast of Sierra Leone. At St. Louis (Senegal) an epidemic 
occurred in 1778, the first of which we have any knowledge in this 
vicinity. Frequent epidemics have occurred in Senegambia, and the 
disease has occasionally prevailed upon the Gold coast, the Congo 
coast, the Cape Verd Islands, and the Canary Islands. At Nassau 
in the Bahama Islands yellow fever prevailed as an epidemic in 1861, 
1862, 1863, and in 1869. 

Another infectious malady which, like yellow fever, has a very 
restricted endemic prevalence is the disease known as beribert. 
This prevails chiefly upon the seacoast of Oriental countries, and 
upon the islands in proximity to these coasts in the Pacific and 
Indian Oceans. It has been imported to the West Indies and to 
Brazil, where it prevails to a limited extent in the coast region. 
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The space at my disposal will not permit me to discuss the eti- 
ology of this disease, but I may say en passant that the specific infec- 
tious agent, or germ, of the disease has not yet been demonstrated 
in a satisfactory manner, although claims to its discovery have been 
made. 

My subject is too extensive to be treated in a single paper, and I . 
am unable at present to consider many important infections diseases 
of man and of the lower animals. Among these I may mention as 
especially important the malarial fevers, pulmonary consumption, 
pneumonia, leprosy, the diseases due to animal parasites of various 
kinds, those due to parasitic fungi other than the bacteria, contagious 
ophthalmia, ete. Among the most important infectious diseases 
of the lower animals, some of which may be transmitted to man by 
inoculation, are anthrax, glanders, hydrophobia, symptomatic an- 
thrax or “ black leg ” of cattle, Texas fever of cattle, the surra disease 
of India, the tsetse-fly disease of Africa, fowl cholera, ete. 
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XII—THE ARYAN QUESTION, 


N our school days most of us were brought up to regard Asia as 
the mother of European peoples. We were told that an ideal 
race of men swarmed forth from the Himalayan highlands, dissemi- 
nating culture right and left as they spread through the barbarous 
West. The primitive language, parent to all of the varicties of 
speech—Romanee, Teutonie, Slavic, Persian, or Hindustanee— 
spoken by the so-called Caucasian or white race, was ealled Aryan. 
By inference this name was shifted to the shoulders of the people 
themselves, who were known as the Aryan raee. In the days when 
such symmetrical generalizations held sway there was no seienee of 
physical anthropology; prehistoric archaeology was not yet. Shem, 
IIam, and Japhet were still the patriarchal founders of the great 
racial varicties of the genus Tomo. A new science of philology daz- 
zled the intelligent world by its brilliant discoveries, and its words 
were law. 
We have no time to trace here in detail the revolution of opinion 
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which the last quarter century has produced. This has been done 
for us by a master hand.* The logical rottenness of the Asiatic 
hypothesis, even from the linguistic point of view alone, speedily 
revealed itself to Latham, Omalius d’Halloy, and others; their con- 
tentions were supported by evidences of man’s existence in Europe 
from the remotest antiquity, and of his gradual acquisition of culture 
on the spot. Then, nearly twenty years ago, arguments based upon 
the physical characteristics rather than the languages of living Kuro- 
pean peoples began to be injected into the controversy by Poesche, 
Penka, and others. Within a decade, physical anthropology dealing 
with living men, has struggled to its feet and claims the floor—per- 
haps to the damnation of its predecessors. It may justly be affirmed 
that no other scientific question, with the exception of the doctrine 
of evolution, was ever so bitterly discussed, or so confounded at the 
hands of biased writers by religious and national prejudice. 

So much by way of introduction. Let us now at the outset dis- 
tinguish culture, language, and race; let us rigidly avoid confusing 
them in any respect. The cultural evidence in turn may be resolved 
into several distinct parts: arts or customs, language, and perhaps 
even mythology. Each concerns an entire science by itself. Their 
relative importance is indicated in the order of naming. ‘The credi- 
bility of the testimony of each varies directly with its liability to 
migrate in entire independence of any actual movement of peoples. 
Physical traits, of course, are absolutely certain; arts and customs 
are less apt than is language to be acquired abroad by mere contact. 
Mythologies are most fluid of all. In this paper we shall deal 
merely with the first of all these, namely, race, leaving the matter 
of the origin of culture for future treatment. We shall deal with 
physical anthropology and the witness of prehistoric archeology 
alone. Finally, we shall strive conscientiously to distinguish be- 
tween the positively proved and the merely hypothetical. We shall 
advance by propositions, keeping them in martial order, as we are 
entering debatable territory. One great advantage alone we may 
claim. As Americans, we should be endowed with “ the serene im- 
partiality of a mongrel,” as the Jate Professor Huxley put it. No 
logical conclusion has terror for us. Whether the noble Aryan be 


* The best statement of the progress of opinion upon the Aryan question is given by 
Canon Taylor in the opening chapters of his Origin of the Aryans. Dr. Beddoe, in bis 
Anthropological History of Europe, has sucecinetly touched upon it also. In our Bibliog- 
raphy of the Anthropology and Ethnology of Europe, soon to appear in a Bulletin of the 
Boston Public Library, we have collected about a hundred titles of books and monographs 
on this subject, indexed chronologically. This affords a striking picture of its relative im- 
portance in the domain of ethnology. For convenience we shall refer to all papers in this 
reference list by means of authors and dates alone. Full titles can be obtained by consult- 
ing the list. 
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proved Teuton, Celt, or Iberian, it is all the same. We have no 
monopoly of inheritance in it in any case. 

I. The Huropean races, as a whole, show signs of a secondary or 
derived origin; certain characteristics, especially the texture of the 
hair, lead us to class them as intermediate between the extreme 
primary types of the Astatic and the negro races respectively. 

From what we have seen of the head form, complexion, and 
stature of the population of Europe, we might be led to expect that 
in other physical traits as well this little continent contained all ex- 
‘tremes of human variation. We have been surprised, perhaps, at 
the exceeding diversity of forms occurring within so restricted an 
area, and in a human group which most of us have perhaps been 
taught to regard as homogeneous. One physical characteristic 
alone affords justification for this hypothesis of ethnic homogeneity. 
This is the form and texture of the hair. Only in this respect, not 
in color, the hair is quite uniform all over Europe, and even far into 
Hindustan, where Aryan languages have migrated. At the same 
time, however, this texture in itself indicates a secondary origin— 
that is to say, it denotes a human type derived from the crossing of 
others which we may class as primary. The population of Europe, 
in other words, should be numbered among the secondary races of the 
earth. What its constituent elements may have been we shall discuss 
somewhat later. 

The two extremes of hair texture in the human species are the 
crisp curly variety so familar to us in the African negro; and the 
stiff, wiry, straight hair of the Asiatic and the American aborigines. 
These traits are exceedingly persistent; they persevere oftentimes 
through generations of ethnic intermixture. It has been shown by 
Pruner Bey and others that this outward contrast in texture is due 
to, or at all events coincident with, real morphological differences 
in structure. The curly hair is almost always of a flattened, ribbon- 
hike form in cross section, as examined microscopically; while, eut 
squarely across, the straight hair more often inclines to a fully 
rounded or cylindrical shape. It may be coarse, or fine, or of any 
color, but the texture remains quite constant in the same individual 
and the same race. Moreover, this peculiarity in cross section may 
often be detected in any crossing of these extreme types. The result 
of such intermixture is to impart a more or less wavy appearauce to 
the hair, and to produce a cross section intermediate between a flat- 
tened oval and a circle. Roughly speaking, the more pronounced 
the flatness, the greater is the tendeney toward waviness or curling, 
and the reverse. 

Our map herewith represents the geographical distribution of 
these several varicties of hair texture among the races of the earth. 
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As in all our preceding world maps, we have to do with the 
aboriginal and not the imported peoples. Our data for North 
America apply to the Indians alone, before the advent of either the 
whites or negroes. These latter depart in no wise physically from 
the types whence they were derived. It appears that most of 
Asia and both the Americas are quite uniformly straight-haired. 
At the other extreme stands Africa, and especially Papua and the 
archipelago to the southeast of it, which as far as the Fiji group 
is known as Melanesia, or the “ black islands.” This map strikingly 
corroborates the evidence presented by our other world maps, show- 
ing the distribution of the head form and the skin color. Generally 
speaking, the aphorism holds that the round-headed people are 
also round-haired. The black-skinned races are, on the other hand, 
generally long-headed and characterized by hair of an elongated 
oval in cross section. Physieal anthropologists, to be sure, dis- 
tinguish several subvarieties of this curly hair. Thus, among the 
Bushmen and Hottentots at the southern tip of Africa, the spirals 
are so tight that the hair aggregates in little nubbles over the 
scalp, leaving what were long supposed to be entirely bald spots be- 
tween. This is known as the pepperecorn type, from its resemblance 
to such grains scattered over the head. And in Melanesia the tex- 
ture is not quite like that of the main body of the Africans; but for 
all practical purposes they may all be classed together. 

The remaining tints upon our map denote the extension of the 
wavy textured hair, which is generally intermediate in cross section, 
varying from ribbonlike to nearly cylindrical shape. There are 
three separate subdivisions under this head. ‘Two of these, the 
Polynesian and the Australian, are most certainly wavy-haired mon- 
grels, derived from intermixture of the straight-haired Asiatic races 
with the extreme frizzled type of Melanesia. This latter is by all 
authorities regarded as the primitive oceupant of the Pacifie archi- 
pelago, and of Indonesia as well. Among the Malays, and such 
hybrids as the Japanese, the Asiatic type preponderates; in the Aus- 
tralian peoples the other element is more strongly represented. 
Tasmania is quite distinct from its neighboring continent. Isolation 
perhaps has kept it true to its primitive type. The Polynesians and 
Micronesians seem to be compounded of about equal proportions of 
each. Of course, all sorts of variations are common. The peoples 
of the Pacifie are peculiarly aberrant in this respect. Some islands 
are characterized by quite lank and coarse-haired types; some 
have the frizzled hair stiffened just enough to make it stand on end, 
producing those surprising shocks familiar to us in our school- 
geography illustrations of the Fiji islanders. 

What shall we say of the European races, the third of our inter- 
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mediate types? Here also all individual variations occur, seemingly 
in utter defiance of any law. ‘The Italian is as apt to be straight- 
haired as the Norwegian; in either nation the curly variety seems 
to occur sporadically. Yet common observation, to say nothing of 
microscopical examination, would naturally class the population of 
Europe among the fine-textured, wavy-haired races of the earth. 
One never sees the wiry form so familiar in the American Indian, 
or the frizzle of the full-blooded negro. Are we to infer from this 
that the people of Europe, therefore, are, like the Polynesians and 
Australians, the result of an ethnic cross between other more primary 
types? Certainly the study of the head form, with every extreme 
known to man within the confines of the single continent, seems to 
discredit this possibility. The only alternative is to consider this 
texture of hair to be a more liquid characteristic, so to speak, than 
the shape of the head; in other words, to assume that a few drops 
of alien blood might suffice to produce an intermediate texture of the 
hair, and yet not be adequate to modify the head form. If this were 
indeed so, then we might imagine that, even while our three Euro- 
pean races have kept reasonably distinct in head form, intermixture 
has nevertheless taken place to some extent in every nook and corner 
of the continent; and that this infinitesimal crossing has been enough 
to modify the hair texture. But we are now wandering off into 
vague hypothesis. There is yet enough that is positively known to 
demand our attention without indulging in speculation. We have 
stated the situation; let the reader draw his own conclusions. 

IL. The earliest and lowest strata of population in Lurope were 
extremely long-headed; probability points to the living Mediter- 
ranean type as most nearly representative of vt to-day. 

Of these most primitive races, coexisting with a fauna and flora 
now extinct or migrated with change of climate from central and 
western Europe, oftentimes no remains exist except the skulls by 
which to judge of their ethnic affinities. We know more, in fact. 
concerning their culture than their physical type in the earlier stone 
age at least; but it is nevertheless established beyond all question 
that they were dolichocephalic, and that, too, to a remarkable degree. 
This feature characterized all subdivisions of the populations of 
this epoch. Many varieties have been identified by specialists, such 
as the stocky, short-statured Neanderthal type and the taller and 
more finely molded Cro-Magnon race. The classification of each 
nation differs in minor details, but they all agree in this, that the 
population both of the early and the late stone age was long-headed 
to an extreme. 

The present unanimity of opinion among archeologists concern- 
ing this earliest dolichocephalic population is all the more remark- 
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able because it represents a complete reversal of the earliest theories 
on the subject. Retzius, in 1842, from a eomparison of the Scan- 
dinavians with the Lapps and Finns, propounded the hypothesis that 
the latter broad-headed brunette types were the relics of a pre-Aryan 
population of Europe. Their comparative barbarism confirmed him 
in this view. It seemed to be plain that this Mongoloid or Asiatic 
variety of man had been repressed to this remote northern region by 
an immigrant blond, long-headed race from the southwest. Nilsson 
adopted this view; it was stoutly maintained by Pruner Bey in 
France, and most leading authorities of the day. Then began the dis- 
eoveries of abundant prehistoric remains all over Europe, particularly 
in France. These with one accord tended to show that the European 
aborigines of the stone age were not Mongoloid like the Lapps after 
all, but the exact opposite. In every detail they resembled rather the 
dolichocephalie negroes of Africa. The only other races approaching 
them in long-headedness are either the Eskimos, whom Boyd Dawkins 
believes to be a relic of this early European people, or else the Austra- 
lians. Mr. Huxley long ago asserted these savages in turn to be our 
human progenitors. We need not stop to diseuss either of these 
radical opinions. It is sufficient for us that Broca finally dealt the 
death blow to the older view in 1868 by the evidenee from the caves 
of Périgord, the very district where our living Cro-Magnon type still 
survives, as we have already shown. 

This dolichoeephalic substratum has been traced all over Europe 
with much detail in the neolithie or late stone age, by which time 
the geography and the flora and fauna of the continent had assumed 
in great measure their present conditions. We know that the long- 
headed races, now found living on the northern and southern outskirts 
of Europe, in Spain, southern Italy, the British Isles, and Scan- 
dinavia, once occupied territory close up to the foot of the high Alps 
on every side. Remains of it have not yet been found in the moun- 
tains themselves, although closely hedging them in on every side. 
For example, Zampa,* Nicolueci,t and Sergi ¢ have alike collected 
evidenee to prove that the whole basin of the Po River, now a strongly 
braehyeephalic center, was in the nelithie period populated by this 
long-headed type. In other words, Italy, from end to end, was once 
uniform anthropologically. For France, a recent summary of the 
human remains of the late stone age, based upon nearly seven hun- 
dred skeletons or skulls, shows an overwhelming preponderance of 
this long-headed type.” The roundheads were almost entirely absent 
in the beginning, as in our last article we showed them to have been 


* 1891, pp. 77 seg.; also 1891, p. 175. + 1888, pp. 2 seg. 
¢ 1883, pp. 118 sey. # Salmon, 1895. 
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in the British Isles during the same epoch. France was apparently 
very unevenly populated. In all the uplands, especially the central 
plateau of Auvergne and in the Alps, human remains are less 
abundant, although when occurring being of the same decidedly 
long-headed type—this, be it remembered, in those sterile uplands 
where to-day, as we have shown, one of the roundest-headed popula- 
tions in the world resides. Less easy to summarize is the evidence 
from Germany, but the scattered investigations all point the same 
way.* As for Spain, northern Africa, and Scandinavia,t the earliest 
types seem to have always been identical in head form with the ones 
there living to-day, decidedly dolichocephalic. Nor is there in 
Russia any contradiction of this law, as Bogdanov has shown. 

Assuming it as proved, therefore, that the head form of the first 
population of Europe was of this quite uniform type, what do we 
know of its other physical characteristics? This concerns the second 
half of our primary proposition. That is to say, may we decide to 
which branch of the living long-headed race it belonged; that of 
the tall, blond Teuton or of the shorter-statured, dark-complexioned 
Mediterranean type? It isa matter of no small moinent to settle this 
if possible. Unfortunately, we can prove nothing directly concern- 
ing the complexion, for of course all traces of hair have long since 
disappeared from the graves of this early period. Presumptively, 
the type was rather brunette than blond, for in the dark color of 
hair and eye it would approach the foundation tints of all the rest of 
the human race. The light hair and blue eye of northern Europe 
are nowhere found in any appreciable proportion elsewhere, save per- 
haps among the Ainos in Japan, an insignificant people, too few in 
numbers and too remote to affect the generalization. If, therefore, 
as all consistent students of natural history hold to-day, the human 
races have evolved in the past from some common root type, this 
predominant dark color must be regarded as the more primitive. It 
is not permissible for an instant to suppose that ninety-nine per cent 
of the human species has varied from a blond ancestry, while the 
flaxen-haired Teutonic type alone has remained true to its primitive 
characteristics. 

We are strengthened in this assumption that the earliest Euro- 
peans were not only long-headed, but also dark-complexioned, by 
various points in our inquiry thus far. We have proved the pre- 
historic antiquity of the living Cro-Magnon type in southwestern 
France, and we saw that among these peasants the prevalence of 
black hair and eyes is very striking. And again in our last article, 


* Ecker, 1865, p. 79, said mixed; but von Hélder, 1876, p. 20, found purer; Virchow, 
1872, p. 191. + Jacques, 1888, p. 221; Arbo, 1887, ete. 
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comparing types in the British Isles, we saw that everything tended 
to show that the brunette populations of Wales, Ireland, and Scot- 
land constituted the most primitive stratum of population in Britain. 

As to stature, a trait in which the Teuton and the Iberian 
differ markedly from one another to-day, we have abundant evidence 
that this neolithic population was more akin to the medium-statured 
French than to the relatively gigantic Germans and Scandinavians. 
The men of this epoch were not, to be sure, as diminutive as the 
modern south Italians or the Spaniards; they seem rather to approxi- 
mate the medium height of the inhabitants of northern Africa. 
These Berbers and their fellows, in fact, shading off as they do into 
the negro race south of the Sahara, we must regard as having least 
departed from the aboriginal European type. And in Europe 
proper the brunette long-headed Mediterranean race is but slightly 
aberrant from it. It may have become stunted by too protracted 
civilization, it may have changed somewhat in facial proportions, 
but on the whole it has remained true to its ancestral image. 

Til. Lt is highly probable that the Teutonic race of northern 
Europe is merely a variety of this primitive long-headed type of the 
stone age, both its distinctive blondness and its remarkable stature 
having been acquired in the relative isolation of Scandinavia through 
the modifying influences of environment and of natural selection. 

This theory of a relationship between the two long-headed races 
of Europe is not entirely novel. Canon Taylor hints it wnder his 
breath as a remote possibility. We affirm it as the best working 
hypothesis possible in the light of recent investigations. It will 
be seen at once that this theorem rests upon the assumption that the 
head form is a decidedly more permanent racial characteristic than 
pigmentation. In so doing it relegates to a secondary position the 
color of the hair and eyes, which so eminent an anthropologist as 
Huxley has made the basis of his whole scheme of classification of 
European peoples. Dr. Brinton, and after him Ixeane, have lke- 
wise relied upon these traits in tracing their Aryan race to a lair in 
northern Africa. Nevertheless, we do not hesitate to affirm that the 
research of the last ten years has turned the scales in favor of the 
cranium, if properly studied, as the most reliable test of race. We 
know that brunetteness varies with age in the same individnal—that 
is one proof of its impermanence. In a preceding article * we de- 
voted some attention to proving also that there is a factor of the en- 
vironment in mountainous or infertile regions which operates to 
increase the proportion of blond traits among men. We did not seek 


* Popular Science Monthly, vol. 1, 1897, pp. 772-780; cousult also Buchan, cited by 
Beddoe, 1898, p. 10, 
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to determine whether this were due to climate alone, or to the defect- 
ive nutrition which too often attends a poverty of environment. It is 
a well-recognized law in the geographical distribution of lower forms 
of life that two hundred and fifty feet increase in altitude is equiva- 
lent to one degree’s remove in latitude from the equator. If this be 
true, applied to man, it would lead us to expect a steady increase of 
blondness toward the north of Europe, a fact which all our maps 
have substantiated fully. Experience in colonizing Africa to-day indi- 
eates that such adaptation of the Teutonic race to a northern climate 
constitutes a serious bar to its re-entry into the equatorial regions.* 
May not this change physiologically be correlated in some way with 
the modified pigmentation? We should assume, in other words, that 
as the primitive long-headed type of the stone age gradually spread 
over northern Europe, environmental influences slowly, very slowly, 
through scores of generations, would lead this subvariety to emerge. 
Its differentiation would then be commensurate with the distance 
from its original southern center of migration—whether a direct 
product of environment or merely indirectly through natural selec- 
tion is not for us to determine as yet. 

Climate as an explanation for the derived blondness of the Teu- 
tonic race is, however, not sufficient by itself to account for the 
phenomenon. Ii neglects a significant fact on which we laid empha- 
sis in an earlier chapter, viz., that blondness not only decreases as we 
proceed southward from Scandinavia, but in an easterly direction as 
well. In other words, the Russians at the latitude of Norway and 
Sweden are far more brunette in type. How shall we reconcile this 
with our environmental hypothesis? In the first place, the hordes 
which speak the Slavic languages are all comparatively recent immi- 
grants in Europe; they are physically allied to the broad-headed 
Alpine type. This we shall explain in a succeeding paragraph. 
For this reason, ‘comparisons between Scandinavia and the lands 
directly east of it are vitiated at once. But there is yet another 
reason why we may expect these Teutons to be notable even in their 
own latitude by reason of their blondness. It is this; that the trait 
has for some reason become so distinctive of a dominant race all over 
Europe that it has been rendered susceptible to the influence of arti- 
ficial selection. Thus a powerful agent is allied to climate to exag- 
‘gerate what may once have been an insignificant trait. Were there 
space we might adduce abundant evidence to prove that the upper 
classes in France, Germany, Austria, and the British Isles are dis- 
tinctly lighter in hair and eyes than the peasantry.t The classical 


*® Popular Science Monthly, vol. xtviti, 1896, p. 785. 
{ Von Hélder, 1876, p. 15; Beddoe, 1870, p. 177, and 1885, p. 187, comparing differ- 
ent classes in Cork, Ireland; Taylor, 1889, p. 244. 
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Latin writers abound in testimony to this effect. We know also that 
the Teutonic conquerors of prehistoric times, the Reihengraber, for 
example, were of this type. Both tall stature and blondness together 
constitute insignia of noble descent. Gummere has collected some 
interesting materials from medieval literature on this point.* The 
thrall or churl is invariably a dark type, the opposite of the flaxen- 
haired, blue-eyed jarl or earl. Let us suppose, then, that such an 
opinion concerning nobility became widespread; suppose that it were 
intensified by the splendid military and political expansion of the 
Teutons in historic times all over the continent; suppose it to have 
become the priceless heritage of people more or less isolated in a 
corner of Europe! Is there any doubt that, entirely apart from 
any natural choice exerted by the physical environment, an artificial 
selective process would have been engendered, which in time would 
become mighty in its results? Is it not permissible to ascribe in some 
measure both the patent blondness of this Teutonic race and its 
unique stature as well to this cause? This is our hypothesis at all 
events. 

IV. It is certain that, subsequent to the partial occupation of 
Hurope by a dolichocephalic Africanoid type wn the stone age, an 
invasion by a round-headed race of decidedly Asiatic affinities took 
place. This intrusive people is most nearly represented to-day by 
the Alpine or Celtic type of central Hurope. 

We know that the broad-headed layer of population was not con- 
temporary with the earhest stratum we have described above, because 
its remains are often found directly superposed upon it geologically. 
From all over western Europe comes testimony to this effect. We 
saw in our last article how clear the distinction was in Britain. 
France and northern Italy give us the clearest proof of it. Often- 
times where several layers of human remains are found in caves or 
other burial places, the long-headed type is quite wnmixed in the 
lowest stratum; gradually the other type becomes more frequent, 
until all across central Europe it outnumbers its predecessor utterly. 
The intensity of this supersession becomes more marked in propor- 
tion as we approach the Alps, the present stronghold of the Alpine 
broad-headed race. Here, however, in the mountains themselves, as 
we have already said, no displacement of an earlier population seems 
to have been necessary; for from Switzerland, Auvergne in south 
central France, and the German Alps eastward, the inhospitable 
highlands seem to have been but sparsely if at all occupied by the 
earlier long-headed races. At all events, it is certain that in these 
restricted areas the hroad-headed type is the most primitive. There 


* Germanic Origins, pp. 62 seq. 
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it has remained in relative purity ever since. From, the earliest 
remains of the lake dwellers; before iron was used; before many of 
the simpler arts of agriculture or domestication of animals were 
developed; man has in the8e Alps remained perfectly true to his an- 
cestral type.* We can add art after art to his culture, but we can 
not till very recent times detect.any movement of population after 
the first occupation in a state of relative savagery by this broad- 
headed race.+ It is a surprising instance of persistence of ethnic 
types. 

Let us trace the extension of this invasion of the Alpine race into 
Europe. Its limits were once much broader than they are to-day. 
Evidence accumulates to show that it spread widely at first, but that 
it was afterward obliged to recede from its first extravagant claims 
to possess all Europe. In our last article we saw that all along the 
southwest coast of Norway clear evidence of intermixture with this 
broad-headed type appears. The peasantry show a distinct tendency 
in this direction. In Denmark the same thing is true; the people 
are not as pure Teutons asin Hanover.t{ We also know that this race 
invaded Britain for a time, but was exterminated or absorbed before 
reaching Ireland. A very peculiar colony of these Alpine invaders 
seems also to have so firmly intrenched itself in the Netherlands that 
its influence is apparent even to this day. As we have not described 
the population of this interesting country in any of our papers here- 
tofore, it will repay us to consider it for a moment.” 

Attention was first directed to the Netherlands in 1876 through 
a remarkable paper by Virchow, in which he analyzed a series of 
skulls from Friesland and from the islands of Urk and Marken in 
the Zuider Zee. In this he declared that the long-headed people 
there resident were not Teutons at all; but by reason of the peculiar 
low-vaulted formation of the cranium were to be regarded as far 
more ancient types. He asserted that here in these unattractive low- 
lands and islands was a last relic of the Neanderthal race of the early 


* Studer and Bannwarth, p. 14; Riitimeyer and His, pp. 41 seg.; Zuckerhandl, 1883 ; 
Matiegka, 1890. 

¢ Keller’s Reports on the Lake Dwellers prove this advance in culture i sitz. 

¢ Virchow, 1870, pp. 63 seq. 

* The standard authorities on Ilolland are Drs. A. and J. Sasse, of Zaandam, and Dr. 
J.C. De Man, of Middelburg, in Zeeland. <A full list of their papers will be found in our 
Bibliography previously mentioned. To the last two I am deeply indebted for assistance in 
collecting material, which I shall publish more fully later. Our map is based upon Dr. 
Sasse’s data in Tijdsehrift Aardrijkskundig Genootsehap, Amsterdam, 1879, pp. 323 seq., 
supplemented by his later work and that of Dr. De Man. For other authorities, consult our 
Bibliography under Lubach, 1863; von Holder, 1880; Folmer; and especially Virchow’s 
Beitrage zur Anthropologie der Deutschen, mit besondere Beriicksichtigung der Friesen, 
Berlin, 1876. 
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stone age. This was stoutly contested not only by the Dutch, but by 
so eminent German authorities as Von Holder and others. The 
research stimulated by the discussion has, I think, controverted 
Virchow’s hypothesis entirely. It is now generally recognized that 
the majority of these Dutch are Teutonic by descent, not distin- 
guishable from either the Flemish in Belgium or the Germans in 
Hanover. 

The population of Zeeland, with parts of the provinces of North 
and South Holland and Utrecht, however, including the low islands 
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at the deltas of the Rhine, Meuse, and Scheldt, is quite different. 
Even here, all along the seacoast, the Teutonic characteristics seem 
to have persisted, probably due to roving bands from the north 
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similar to those which have settled all along the litus Sazonieum in 
France. But on the inner islands, especially in Nord and Zuid 
Beveland, there is every indication of a broad-headed Alpine colony 
of considerable size. This is shown by the dark tints wpon our map. 
An extreme brachycephaly has been proved here by Dr. De Man, 
who has most courteously sent me photographs of crania reproduced 
herewith. The long-headed onc is from the seacoast, where Teutonic 
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Cephalic Index, 87. land. Cephalic Index, 73. 


characteristics prevail; the other globular one is from a village in 
the middle of the brachycephalic area, submerged in the sixteenth 
century. These are each typical; the contrast is too marked to 
need further comment. There can be no longer any doubt that 
in these islands a settlement of the Alpine invaders took place at 
an early time. Lubach nearly forty years ago, long before any pre- 
cise measurements were taken, commented upon the brunetteness, 
the stocky build, and the round visage of the peasants of this district. 
In each of these respects they differed from the Frieslanders further 
north; who, as we have said, are Teutonic by descent. The near- 
est blood relatives of these south Hollanders are the Walloons in 
Belgium and the original broad-headed element in the Danish popu- 
lation. From which of these colonies the round-barrow type invading 
the British Isles came we may never determine; we only know that 
the Alpine race touched the western ocean at this spot, and has here 
persisted in remarkable purity to this day. It seems as if a race had 
here found refuge in this secluded spot against the aggression of the 
‘Teutonic type, Just as the Walloons are sheltered in the wooded up- 
lands of the Ardennes plateau in Belgium a little farther south. 

To resume once more the thread of our argument after this 
digression, we may continue to trace the uttermost limits of this 
broad-headed infiltration into Europe. The whole basin of northern 
France was overflowed, and the incoming human tide from the east 
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swept away out to the point of Brittany, where it has held its own 
to this day. The central plateau of France, in fact, was peopled by 
it, perhaps for the first time.* The intrusive type seems also to 
have with difficulty entered Spain, for, as we have shown, the popula- 
tion of the mountainous northwest provinces is even at this present 
day less purely Iberian in type by reason of it.| One spot alone 
south of the Mediterranean Sea was perceptibly affected by it; re- 
cent evidence from the island of Gerba off Tunis proving such coloni- 
zation to have taken place.t In Italy we are certain as to the exten- 
sion of the Alpine type down into the peninsula. The existing 
population of the Po basin was submerged entirely, with the in- 
herited result that the broad-headedness of the peasantry to-day 
becomes less frequent across Tuscany until it vanishes somewhat 
north of Rome.* In the eastern half of Europe the occupation was 
complete; whether primary or not it is impossible to state. In 
Austria at least, a long-headed people probably antedated it.|| We 
only know that the broad-headed Slavic populations extend to-day 
uninterruptedly across from the Baltic to the Black Sea, apparently 
becoming purer as we proceed eastward. 

What right have we for the assertion that this infiltration of 
population from the east—it was not a conquest, everything points 
to it as a gradual peaceful immigration, often merely the settlement 
of unoceupied territory—marks the advent of an overflow from the 
direction of Asia? The proof of this rests largely npon our knowl- 
edge of the people of that continent, especially of the Pamir region, 
the western Himalayan highlands. Curiously enough, just here 
on the “ roof of the world,” where Max Miiller and the early philolo- 
gists placed the primitive home of Aryan civilization, a human type 
prevails which tallies almost exactly with our ideal Alpine or Celtic 
Enropean race. The researches of de Ujfalvy,* Topinard, and 
others localize its peculiar traits over a vast territory hereabouts. 
The Galchas, Tadjiks, and their fellows are gray-eyed, dark-haired, 
stocky in build, with cephalic indexes ranging above 86 for 
the most part. Be it noted, these people are not Hindus, those 
whom Max Miller held to be modern representatives of our primitive 
commion ancestor. The Hindus are rather akin to our long-headed 
Mediterranean race. The basin of the Ganges is as different anthro- 
pologically from the Himalayan highlands as that of the Rhone is 
from the Swiss or Italian Alps. This was emphasized in our world 


* Salmon, 1895, and Hervé, 1896, have well summarized the evidence for France. 

+ llovos Sainz and Aranzadi, 1892, and Jacques, 1888, t Bertholon, 1897. 

* Zampa, 1891, is best on this. || Matiegka, 1890. 

“ Les Aryens au Nord et au Sud de l'Hindou-Kouch, Paris, 1896, For other peoples of 
India, consult Risley. 
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map of cephalic index published in the March number of our series. 
Thus do we discover the complexity of the problem. Even if the 
old philologists were right in tracing European languages to a primi- 
tive home in western Asia, a point which is generally denied to-day, 
there would still be no possible solution as to which of these two 
Asiatic types were entitled to the name Aryan. Probably the Hindu 
would have been adopted for this honor; he is kith and kin phys- 
ically of the Mediterranean race to which the Semites, Greeks, and 
Romans belong. but how about our proof that this type is the 
most prnnitive in Enrope, persisting in sitw from the stone age! 
Whence came the Aryan civilization then? The question is too 
broad to be settled here and now. We may return to it later. 

The only point which the discovery of a broad area in western 
Asia oceupied by an ideal Alpine type settles, is that it emphasizes 
the affinities of this peculiar race. It is no proof of direct immigra- 
tion from Asia at all. It does, however, lead us to turn our eyes east- 
ward when we scek for the origin of the broad-headed type. The 
wedge-shaped area of present Alpine occupation in Europe vaguely 
points to an original ethnie base of supplies somewhere in this direc- 
tion. It could not le westward, for everywhere along the Atlantic 
the race slowly disappears, so to speak. Neither does its original 
source lie in central Europe, for its greatest representation lies in the 
Slavic countries east of Vienna and Berlin. That the Alpine type 
approaches all the other human millions on the Asiatic continent, in 
the head form especially, but in hair color and stature as well, also 
prejudices us in the matter, just as the increasing long-headedness and 
extreme brunetteness of our Mediterranean race led us previously to 
derive it from some type parent to that of the African negro. These 
points are then fixed: the roots of the Alpine race run eastward; 
those of the Mediterranean type toward the south. 

Before we leave this question we must clear up a peculiar diffi- 
culty. If the Alpine broad-headed race entered western Europe 
with sufficient momentum to carry it clear across to the British Isles, 
up into Norway, down into Spain, intruding between and finally 
separating the more primitive long-headed population into two dis- 
tinct groups, why is it everywhere to-day so relegated to the moun- 
tainous and infertile areas? This is especially true wherever it 
comes in contact with the Teutonic race in the north. It is one of 
the most striking results of our entire inquiry thus far, this localiza- 
tion of the Alpine type in what we have termed areas of isolation. 
One is at a loss to account for this apparent turning back of a tide 
of prehistoric immigration. The Tentonie race must once have 
yielded ground before the invader; our prehistoric stratification 
shows it. Why has it now turned the tables and reoceupied all 
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\\ the more desirable territory, driving its 
\\ intrusive competitor to the wall? 
“>\ Were there proof that the original 
invasion of our Alpine race from 
the east had been a forcible 
one, an answer to this 
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‘ Hallstadt culture a thousand 
years or more before the Christian 
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distinctly Alpine by race. The character of this culture, its manners 
and customs, and its skill in the arts, are shown by the accompanying 
cuts.* This is a reproduction of the design upon a bronze “ sttula ” 
or vessel found at Watsch in the Austrian Tyrol in 1882. <A culture 
capable of such work as this, and possessed of such a civilization to 
represent, centered in the eastern Alps at a very early time. We 
are assured, moreover, that the people were overwhelmingly Alpine 
in racial type. Study of upward of one thousand erania from their 
graves has made this certain.t At the early period when this culture 
flourished, Scandinavia and Britain were probably in a far lower stage 
of civilization. Hence if, as we say, the invasion by the broad-headed 
race had been by force of arms, every advantage would have been 
on the side of the more civilized race against the primitive possessors 
of the soil. The clew to the situation would have lain in the relative 
order in which culture was acquired by the competing populations. 
It would then have been possible that the Alpine invaders, pene- 
trating far to the west by reason of their equipment of civilization, 
would have lost their advantage so soon as their rivals learned from 
them the practical arts of metallurgy and the like. Unfortunately 
for this supposition, the movement of population was rather an infil- 
tration than a conquest. How may we explain this? 

Our solution of the problem as to the temporary supersession of 
the primitive population of Europe by an invading race, followed by 
so active a reassertion of rights as to have now relegated the intruder 
almost entirely to the upland areas of isolation, is rather economic 
than military or cultural. It rests upon the fundamental laws which 
regulate density of population in any given area. Our supposition 
is this: that the north of Europe, the region peculiar to the Teutonic 
race to-day, is by nature unfitted to provide sustenance to a large and 
increasing population. In that prehistoric period when a steady in- 
flux of population from the east took place, there was yct room for 
the primitive inhabitants to yield ground to the invader. <A time, 
however, was bound to come when the natural increase of population 
would saturate that part of Europe, so to speak. A migration of 
population toward the south, where Nature offered the possibilities 
of continued existence, consequently ensued. This may have at 
times taken a military form. It undoubtedly did in the great Teu- 
tonic expansion of historic times. Yet it may also have been a 
gradual expansion—a drifting or swarming forth, ever trending 
toward the south. We know that such a migration is now taking 
place. Germans are pressing into northern France as they have 


* Consult our Bibliography for a full list of authorities by von Sacken, Hochstetter, 
Noernes, Chantre, and others. Ranke, in Der Mensch, gives a good account of it. 
+ Zuckerhbandl, 1883, pp. 93 seg. 
VOL. LI.—~25 
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always done. Swiss and Austrians are colonizing northern Italy; 
Danish immigration into Germany is common enough. Wherever 
we turn we discover a constantly increasing population seeking an 
outlet southward. The ethnic result has been therefore this: that 
to-day the Teuton overlies the Alpine race, while it in turn en- 
croaches upon, submerges the Mediterranean type. Thus do eco- 
nomic laws, viewed in a broader way, come to the support of ethnic 
facts. Other problems concerning population are immediately sug- 
gested. These we shall consider in the next and final paper of our 
series. 


THE KING OF THE WOODS. 


By NORMAN ROBINSON. 


ERY few persons ever visit the southern portion of the United 
States and become at all familiar with its woodland life with- 
out being captivated by that prince of singers, the mocking bird. 
Not only as a musician, but in general “smartness,” he is far and 
away ahead of anything else that flies. He is the “ Yankee ” among 
birds. In vivacity, in cleverness, in a quick and dexterous use of his 
small but brilliant brain, it would be hard to point out his equal. 
And when in the springtime the woods resound with his clear, flute- 
like, and exultant notes, even the man, if such there be, “ who hath 
no musi¢ in his soul ” would find it hard to resist the contagious good 
humor of his glad and gleeful song. 

And yet the mocking bird (Afimus polyglottus) is incorrectly 
named. He is by no means a natural mimic. Half a dozen birds 
could be mentioned that in this particular far surpass him. This 
may seem a very strange thing to say, in view of the stories current 
so abundantly illustrating and emphasizing this supposed gift. 

Professor Chandler, in a notable case in a Boston court, once 
remarked that it was practically impossible for most people to tell 
the truth even if they tried. Especially is this the case in observing 
scientific phenomena by persons not trained in that special field. 
Imagination often plays strange tricks with the recording cameras 
in such excited brains. As an illustration bearing upon the case in 
point: A lady had a beautiful grove of young oaks in her front yard 
of several acres in extent. Jt was fairly alive with mocking birds. 
It was in the springtime at their first nesting season, and many of the 
young birds were beginning to try their wings. One morning Jim, 
the lazy old tomcat, was missed from his accustomed corner on the 
suuny porch, and soon was heard a chorus of confused and stridulent 
cries issuing from the back part of the grove, and there came Jim 
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scampering toward the house, pursued by half a dozen or more of 
mocking birds. They were darting down upon him and pecking at 
him from all directions, with special reference to putting out the 
eyes of the now thoroughly frightened cat, while from their angry 
little throats all the while was pouring forth a torrent of bird “ bil- 
lingsgate ” that could hardly have been excelled by “our army in 
Flanders.” At the dinner table this lady gave a very graphic 
account of how the tables had been turned on Jim. “ But the most 
singular thing of all,” said she, “ was that when those mocking birds 
were pecking away at the eyes of that poor cat, they were all crying 
‘Scat, scat, scat!’ ” The mocking bird has an angry note consisting 
of the syllable “ ka-a,” with short a, sharply and rapidly repeated, 
and it required no great effort on this lady’s part to put an s in 
front of the k, especially as there was the cat running for dear 
life, and the confused cries of his winged pursuers did have a great 
deal of resemblance to the tones of a woman who has surprised pussy 
with her head in the cream jug. 

The fact is that this southern songster has naturally a very exten- 
sive repertoire of sounds, most of them musical, to which he seldom 
adds a new note, and which he generally arranges in pretty definite 
order. Among these sounds not a few more or less resemble the 
songs or cries of our common forest birds. It does not require so 
very vigorous an imagination to transform what is simply the natural 
note of the mocking bird into a very fair imitation of his less gifted 
neighbors. That there is any conscious or intentional mimicry 
about it, facts go to disprove. An isolated bird will sing his own 
notes and imitate songs he never heard. So, too, with the mocking 
bird’s supposed imitation of the “miew” of a cat, the cry of a 
chicken, etc., they are all alike the natural notes of the bird plus a 
little imagination, which the circumstances supply. In point of 
fact, the mocking bird is a very dull pupil when you attempt to teach 
him any new musical sounds or combinations of sounds. Whether 
it is because he “ knows it all ” already, or is indifferent to new music, 
the fact remains. One bird, a beautiful natural singer, received 
patient teaching at night in an unlighted room for a month before 
he seemed to be trying in an awkward way to imitate the notes of his 
instructor. It was very much “mixed,” but it was clearly an 
attempt at his lesson—the first five notes of “ Rory O’More.” This 
was encouraging, and showed that an impression had at length been 
made upon the tiny brain. Efforts were redoubled, and at the end of 
three months the bird could whistle fairly well the first two bars of 
the song. Still he not infrequently made mistakes, forgot his small 
“score,” and was by no means a success as a singer of anything but 
his own natural and inimitable songs. | 
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As a household pet the moeking bird is simply delightful. If 
taken young and reared in a cage he becomes very tame. He will 
fly to your knee, eat from your fingers, pereh on top of your head, 
jump down to your shoulder, pull your whiskers, if you have 
whiskers, give you little love taps on your cheek, and in a hundred 
cunning ways evinee his sociable and friendly disposition. He loves 
to get out of his cage and fly about the room, and if there are no cats 
about seldom attempts to fly out of the window. One caution, how- 
ever, is neeessary. <A bit of cloth or a thread is a great find for a 
mocking bird. He will spread out his wings, flirt his tail, cock his 
eye, twist and turn his quiek little head, and shrug his shoulders in a 
comieal pantomime of astonishment. Then he will dart to some 
desk top or chair round, and the first you know he is swallowing it. 
A few such experiences are disastrous. 

In New York there is one of these wonderfully gifted little pets 
named Peter. He is just four months from the nest, and was taken 
from Florida with several others before the stringent laws protecting 
song birds were promulgated. He has already his Maltese coat and 
new tail, and is in every respect a precocious bird, not only equaling 
in song many a full-grown singer, but rivaling the best of them in 
amusing anties and in genuine intelligence. He takes the end of a 
piece of thread tied to a spool, jumps over his perch to the floor, and 
keeps this up till he has wound all of the thread on the perch, and has 
the spool suspended in the air. Then that game is done. He next 
takes a corner of the elean white paper that is put into his eage to 
eover the floor every morning after his bath, and with his beak per- 
sistently rolls it up like a earpet, and leaves it at one end of his 
eage. He opens the latch of his door and walks out whenever he 
pleases. 

Here in Orlando, Florida, the mocking birds are far the most 
numerous birds. They are now protected by the most stringent 
laws. ‘To kill, catch, or even keep one in a eage, is an offense punish- 
able by heavy fine and possible imprisonment. In a short spaee of 
time the result is that they have multiplied wonderfully, and are 
just about as tame as chiekens. They freqnently fly into the kitchen, 
and have been known sometimes voluntarily to enter a eage in pur- 
suit of food. 

One of the most interesting traits of these birds is their fearless- 
ness. In defense of their supposed rights, and espeeially in protect- 
ing their young, they will fight anything from a dog to an elephant. 
One reason probably why the English sparrow has never obtained 
much of a foothold in the South is beeause some mocking-bird eon- 
eress has passed “ bird immigration laws,” whieh positively shut out 
this pestilent and ageressive European intruder. “ Bobwhites,” 
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blue jays, woodpeckers, shrikes, and the beautiful little mourning 
doves, the smallest known species, and other varieties less frequently 
seen—all seemingly have perpetual treaties of peace with the mock- 
ing birds. The only one that gets into a “serap” with the “ boss of 
the forest ” is the shrike, a short, chunky little fellow, about the size 
of the mocking bird, and with a powerful beak with which he de- 
lights to impale small animals upon orange thorns. One would 
suppose that the mocking bird would be in deadly fear of this little 
feathered bully. Not a bit of it! Other birds may run from the 
shrike, but he doesn’t. Both love to build their nests in the orange 
trees, and there are frequent questions of “ squatter sovereignty ” to 
be settled by beak and claw. Whether by lung power or musele, 
in the final “ compromise ” the shrike always goes to another tree. 

As to the morals of this little past master of song, the truth must 
be told, he has no respect for the eighth commandment. He is a 
thief, a cunning, inveterate, unscrupulous “ conveyer ” of other peo- 
ple’s property. Peaches, grapes, strawberries, figs, Japan persim- 
mons, Surinam cherries, Catley guavas, are to him legitimate plun- 
der. With the exception of oranges, bananas, pineapples, and ordi- 
nary guavas, which he never touches, nothing is safe from his depre- 
dations. Scareerows don’t even amuse him when he has made up his 
mind to sample fruit. He is a capital judge, too, and always selects 
the largest, ripest, and most juicy specimens for his repast. No 
economic considerations trouble him either. He takes a bite here 
aud a nibble there, and ruins twenty times as much as he consumes. 
Bagging fruit is no protection, for he only tears the bags to pieces 
and helps himself. Even vines and fig trees incased in mosquito 
netting are not secure; the little marauder will get in somehow and 
complacently take what he wants. 

Yet, in spite of all this, the benefits received by the south land 
from this cunning little giver of sweet sounds and lover of sweet 
fruits vastly outweigh all the damage that he does, however vexa- 
tious it may be. Bugs and worms and ereeping things swarm here 
the year round. The mocking bird is essentially insectivorous. His 
“steady diet ” consists of the enemies that the horticulturist and the 
fruit grower have most occasion to dread. He takes his fruit by 
way of dessert, and has fairly earned it like a good boy by eating first 
a substantial dinner. 


A BERZELIUS museum is to be established by the Swedish Academy of 
Science, with funds provided by Prof. Hj Sjorgen. It is to hold all the 
objects formerly contained in the laboratory of the great chemist—which 
are now scattered in various places. In connection with if a list of all the 
works and treatises of Berzelius is to be compiled. 
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SCIENCE AND MORALS. 


By P. M. BERTHELOT. 


CIENCE, held under the ban through the long course of the 
middle ages, has now conquered its independence, by virtue of 
the services it has rendered to man. It has fulfilled the promises 
made in its name by the natural philosophers of the seventeenth and 
eighteenth centuries, and has transformed since then, as it has in- 
deed been doing from the beginning, the material and moral condi- 
tions of the lives of the people. The changes accomplished from the 
beginning of civilization have had a most effective promoter in sci- 
ence, although its real importance was long hidden or obscured by the 
mixture of elements borrowed from the imagination. [For two cen- 
turies and a half only has the scientific method been disengaged from 
all strange alliance, and been manifest in its purity; its efficiency has 
been attested in the most various ways by a constantly accelerated 
industrial and social evolution. 

There exist, indeed, and always will exist, many deplorable 
things, much suffering, and much wickedness in the world; but it is 
to the eredit of science that, instead of lulling mortals with the feel- 
ing of their powerlessness into the passivity of resignation, it has 
urged them to react against destiny, and has taught them the sure 
way by which they can diminish the sum of woe and injustice, and 
increase their happiness and that of their fellows. It has not 
accomplished this by means of verbal exhortations or a priori rea- 
soning, but by virtue of processes and words really efficacious, be- 
cause they are acquired from the study of the conditions of existence 
and the causes of evils. 

The words mystery and miracle are alike excluded from scientific 
language and methods, not by virtue of purely logical deductions, 
but because wherever it has been possible to take deep soundings of 
phenomena we have found that they were constantly produced in 
accordance with a determined relation between effects and causes. 
It is exactly this a postervory determination that constitutes the 
scientific method. We do not, indeed, pretend to say the last word 
concerning the universe. We profess, on the contrary, that that 
word can not be formulated in advance, and we know that among 
the infinite variety of phenomena we never succeed in meeting and 
observing more than the most infinitesimal part. We know the 
whole extent of our ignorance, and have the modesty consonant with 
it, but it should not be represented by a universal skepticism; no 
more should it cause us to depend upon the existence of supernatural 
verities, and paralyze our efforts to the profit of mysticism. The 
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scientific method has been recognized, by the experience of ages that 
have passed as by that of present ages, as the only eflicacious method 
of arriving at knowledge. ‘This is the significance of the exclusion 
of mystery in the study of man and the universe, and in the govern- 
ment of individuals and societies, which is, or rather ought to be, 
the consequence of this study. The mystic who assumes to direct 
his life and business according to the ideas of the marvelous would 
very soon be lost; general history and mental pathology show that 
peoples and persons who have adopted mystery and divine inspiration 
as exclusive guides have been precipitated at once into irreparable 
moral, mental, and material ruin. We may, then, leave the mystics 
to enjoy their dreams, but must not permit their intolerance to impose 
these dreams upon us as the rule of social activity. Man has, indeed, 
always sought to escape the severity of determinism in this way, 
just as he formerly tried to impose his will upon the superior powers 
by the conjurations of magic, or to turn aside the rigor of destiny by 
incoherent prayers. But such illusions need not make us depart from 
the rigor of our method of proceeding, or be allowed, by an irrational 
confusion, to destroy the exactness of our results. This irrevocable 
separation between the scientific method and mystery has not always 
been; it is the product of a long elaboration, in which empirical and 
experimental conceptions have been associated and confounded. 
For better comprehension, let us try to summarize in general outline 
the historical evolution of science. In all things we can best com- 
prehend the present by going back to the beginning. 

Let us carry ourselves back to those distant periods during which 
our species was gradually disengaging itself from animality. We 
can do this to a certain extent by the aid of archzeological discov- 
eries, and by comparing them with the stories of travelers who have 
observed savage tribes which have been arrested at different steps of 
the evolution that has been accomplished since the primitive ages by 
civilized peoples. Thorough examination of the habits and instincts 
of animal species, knowledge of the laws of the psychological and 
physiological development of the individual, especially in his in- 
fancy, unite with history to cast a strong light on the problems with 
which we are here concerned. The sum of these studies has shown 
how the human races, each according to its degree of intelligence, 
have gradually created the instruments, arms, and customs by the 
aid of which they achieved their first triumphs over Nature and 
accomplished their first organizations. The family and the state, 
morality and virtue, gradually issued from the social instincts which 
we see in action, now, as formerly, among the animal races. 

The intelligence of the first men was too-feeble, however, to con- 
ceive either the abstract laws of their own development or those of 
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natural phenomena. It personified them; it made realistic beings 
of them, constructed in its own semblance—that is, souls and gods. 
Such is, in fact, the universal tendency, as has been established by 
travelers among savages. Our own children, too, are prompt to 
transform their joys and their fears into superhuman phantoms. The 
images of dreams serve them as guides in this respect. In a word, 
observation shows that men are drawn by a spontaneous inclination 
to give objectivity to the products of their own thought, in order to 
create personalities and symbols, to which they shortly assign an 
absolute character, autonomous and divine. In this way, at the 
origin of the civilizations, every invention, every organism, was 
attributed to celestial revelations. The most intelligent and best 
instructed men founded their domination on such prepossessions, 
which they shared in, too, and when the temples rose at Memphis 
and Babylon, all knowledge was concentrated around their altars. 
The same persons, protected by their sacred character, then repre- 
sented science and religion. The two orders of ideas were confused 
into a common dogmatism. <A similar condition was reproduced at 
the beginning of the middle ages, after the destruction of the ancient 
civilization by the barbarians. 

Hence the singular character of these primitive sciences, like 
astrology and alchemy, in which positive results were associated with 
the dreams of magic, and in which the efficacy of experimental 
practices had to be assured by the use of formulas and incantations, 
intended to control the will of the gods and command their assist- 
ance. Miracle was then obligatory npon the divinity, and independ- 
ent of all moral notions. ‘The Greek philosophers first tried to dis- 
engage true science from this alliance and render it purely rational. 
They, too, were at first accused of impiety—an accusation which has 
not ceased to be sounded for two thousand years, and which has cost the 
lives, from Socrates down, of the purest and most disinterested men. 
Yet, Greek genius, with all its power, never reached a clear appre- 
hension of the scientific method, as we apply it now in the study of 
the world and of man. That method was not distinctly separated 
from pure and established logic till the seventeenth and eighteenth 
centuries, during which period the experimental sciences and the 
sciences of observation—physics, astronomy, mechanics, chemistry, 
physiology, and natural history—were definitely constituted. The 
method has been since extended to the historical and sociological sci- 
ences, in place of the old systems—the issue of the theology of the 
middle ages. We add, finally, that it is only in our own time that 
the scientific method, which looks to the relative and excludes the 
absolute, has begun to be fully applied and extended to ideas of 
every order. 
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Seience presents itself to us under a double aspect: as primitive 
science, which is the solid basis of every application, in the material 
as well as in the moral domain; and ideal science, which comprehends 
our near hopes, our imaginings, and our remote probabilities. The 
common bond between these two aspects is method. Our method 
consists in first observing facts. J mean internal facts, revealed by 
consciousness or inner sensation, as well as external facts, made mani- 
fest by outer sensation; and in provoking the development of both 
by experiment, the principal source of our discoveries. This method 
is the same for social and political, for material and industrial facts. 
The study of facts thus constitutes the point of departure for all 
knowledge. When facts are once established, human intelligence 
brings them together and seeks to determine general relations be- 
tween them. Hence, what we call scientific laws; and upon these 
laws rests all application of science, to individuals as well as to 
societies. 

But this pureidetermination of facts and their laws does not 
satisfy the human mind. Drawn by an invineible tendeney, it sup- 
ports itself upon the facts and rises above them to construct repre- 
sentatives or symbols, by the aid of which it collects its knowledge 
into a co-ordinated system of hypotheses. Such a system is even 
indispensable if we would go further and make discoveries; for, in 
order to find new facts and new relations, it is necessary first to 
imagine them; then we seek for the realization of them. Each one 
develops as he will, following his individual inspiration according to 
his feelings and creative faculties, the consequences of the concep- 
tions and symbols by the aid of which he has figured facts and laws 
to himself. But the student also should always be ready to abandon 
his hypothetical beliefs as soon as the facts have demonstrated the 
vanity of them. In any ease, every one finally builds up thus his 
system of the world—a scaffolding, resting at the bottom on facts, 
but the solidity of which—I mean the certainty, or rather the 
probability—diminishes as one goes higher. 

Thus facts and laws, through symbols and hypotheses invented 
to co-ordinate them, constitute the fundamental basis and even the 
sole substratum of every system. Such are to-day the general views, 
such the manner of proceeding, of those who seek to raise the scientific 
ideal above empiricism. 

The diversity, the profound contrast existing between the sci- 
entific and the theological methods employed in the seeking for 
truth are manifested to a very striking degree in the application of 
these methods to the government of individuals and of states. 
While theologians erect their systems regarding the beginnings and 
the ends of things into absolute and invariable principles revealed by 
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the divinity of whom they declare themselves a priori the organs, and 
while they assume to impose them, even by force, as the eternal rules 
of private and social life, men of science, having recognized the rela- 
tive and historical source of these assertions, limit themselves to apply- 
ing actual rules to the practical conduct of life, in morals and politics 
as well as in hygiene and industry—rules always provisional, and 
subject to modification from day to day by the evolution of future 
ages, as they have been constantly modified in past ages. 

The prime characteristic of modern science is its readiness to 
declare the increasing uncertainty of its ideal constructions. While 
it does not refuse to examine problems of origin, while it itself 
furnishes the only probable data by the aid of which the solution of 
them can be pursued, it affirms nothing and promises nothing in the 
matter. It would consider it equally rash to set up on similar con- 
structions the rules of industrial applications and moral rules for 
the conduct of individuals and societies. In real things we never 
proceed in the name of absolute principles, because we have learned 
that all our principles rest upon hypotheses borrowed from the facts of 
observation under a direct or simulated form. To deduce every- 
thing from absolute principles is an illusion. Whatever pretends 
to be supported on the absolute is supported on nothing. 

Man’s knowledge is gained solely by the method of the observa- 
tion of facts, but is derived from two sources, an internal and an 
external one. Sensation reveals the external world to us, and is the 
point of departure of all the physical, natural, and historical sciences. 
It exhibits the insignificance and subordination of the individual in 
mankind, present and past; the insignificance and subordination of 
mankind overwhelmed and almost reduced to nothing in the infinite 
whole of the universe. From this point of view, all morals con- 
sist in our humble submission to the necessary laws of the world; 
religions say nothing more than this when they subordinate the 
human mind to the divine will. In this domain everything is ob- 
jective. 

In the inner world, that of consciousness, on the contrary, the 
man appears alone; his mind, his feelings, become the measure of 
things. These have no existence for us, except on the condition that 
they are known, and therefore from that point of view they exist 
only for our intelligence and in our intelligence. In this domain 
all is subjective. Such is the contrast—I do not say opposition— 
between the two sources of our knowledge. Now, these two sources, 
internal and external, of our positive knowledge are equally, I 
repeat, the two sources of our morals. 

Human morality,no more than science, does not recognize a divine 
origin; it does not proceed from religions. Its rules are drawn from 
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the internal domain of conscience, and the external domain of obser- 
vation. 

The man of our time finds in the depth of his consciousness the idea 
of good and evil, and the ineffaceable feeling of duty that is the cate- 
gorical imperative of Kant. Duty is further conceived as toward him- 
self and toward other men—that is, he comprehends the solidarity 
of his relations. These are fundamental facts of consciousness, in- 
dependent of all theological or metaphysical hypothesis. The ideas 
acquired from the exterior source of our consciousness—that is, from 
history and the natural sciences—present morality under a different 
light, in that they show the instinetive origin and the evolution of it. 
The human species, in fact, only represents a particular case among 
the multitude of animal species that live in society. With these 
we witness, according to the degree of perfection they manifest, the 
appearance of the first elements of morals. The family, offspring 
of the instincts that preside over the preservation of the species, 
exists, temporarily at least, among birds and mammals, not to go 
lower. It coexists with the feeling of maternal love, and in certain 
cases of paternal love, raised to the highest degree. 

With the feeling of the family we meet also, among the social 
species, that of solidarity and the devotion of the individual to the 
collective whole, rising sometimes to the sacrifice of his life. The 
study of the still savage human races has shown how near their 
special morality lies to that of the social animal species, if it is not 
even inferior to that of some of them. There are, in this respect, 
great differences in the social instincts, among men as well as among 
animals. But the existence of a general basis common to both is 
demonstrated by observation. 

The social instincts, and the feelings and duties derived from 
them, are not, then, peculiar to the human species, and due to some 
strange and divine revelation, but are inhereut in the cerebral and 
physiological constitution of man—a constitution similar to that of 
the animals, but of a superior order, and having become more so 
during the course of centuries by the effects of the conquests of our 
intelligence. The hereditary perfection of these instincts is the real 
basis of morals, and the point of departure for the organization of 
civilized societies. 

As men advanced in civilization, their positive knowledge, con- 
tinually increasing, demonstrated the social utility of certain duties 
and certain moral laws, which were rendered obligatory by the chiefs 
of the states—priests and legislators. But these laws, deduced from 
scientific notions, were associated and in a manner amalgamated 
with the arbitrary prescriptions of the theocracy, and proclaimed 
according to mystic formulas, from which no mind was then free. 
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The history of the religious formations and evolutions that have 
sueceeded one another among mankind for seven thousand years 
shows that there exists no genetic bond, no necessary relation, be- 
tween morals and mysticism. With nations as with mdividuals, the 
least moral personalities are often met among the most religious. In 
short, history proves that the development of morals in the world has 
been connected at the same time with science, from which it has pro- 
ceeded; and with religions, which have rested upon it as one of 
their points of support. But no more from the external point of 
view of history than from that of internal consciousness have morals 
been the product of religions. The same representative illusion 
always appears, which transforms into the generative cause of certain 
ideas the notions that have issued from them. 

The modern conception of morals is of a generous and universal 
character. It rises with the elevation of intelligence; its practical 
applications are more or less delicate, according to the sentiments 
variously developed by peoples and individuals. But it responds 
to-day, as it has always responded, to the condition of knowledge 
as it is more or less advanced according to time, places, and persons. 
Therefore it could not continue fixed in any decalogue. It under- 
goes gradual modifications with the continual discoveries of the 
physiological, psychological, and sociological sciences. Just as there 
exists by the side of positive science an ideal science, derived from it, 
moreover, but which precedes it and incites it forward, so there 
are ideal morals, which announce and precede the evolution of 
future morals. These ideas, this conception of modern morals, are 
becoming every day more preponderant, and if they have not yet 
been accredited by men as established science, it is because of the 
long religious servitude that has been imposed on education. Down 
to our own time it has been the practice to base the moral education 
of the people and the rules of conduct on the catechism—on theo- 
logical doctrines and prescriptions—instead of establishing them upon 
positive data acquired from consciousness and the historical and 
natural sciences. 

We now sce every day how the application of scientific teachings 
to industry is continually adding to the wealth and prosperity of na- 
tions. The application of the same teachings to hygiene and medi- 
cine is constantly dimimishing the pains and risks of disease, and in- 
creasmg the mean duration of life. The history of the present 
century likewise demonstrates to what point the lot of all, including 
the poorest and most humble, has been ameliorated by the new ideas; 
while we must not lose sight of the fact that we are still far from 
having reached the degree of improvement that modern justice and 
morals demand, which we should all strive to attain. Such are some 


FEET AND HANDS. 323 


of the consequences of the scientific method—consequences which 
we are pursuing and shall realize, in the moral as well as in the 
material order, and despite all opposition; and in this way -will come 
the universal triumph of science to assure the highest degree of hap- 
piness and morality to men.—T'ranslated for the Popular Science 
Monthly from the Author’s Science et Morale. 


FEET AND HANDS. 
By M. BERNARD (Mrs. ITKENRY BERNARD). 
1 


N the great family of the backboned animals, to which we our- 

selves belong, many different kinds of feet and hands are to be 

found, their shape showing a very wonderful relation to the manner 
of life of their possessors. 

We are not going here to describe the fins of fishes, although 
many people believe that our feet and hands were developed from 
fins; we shall only deal with the true feet and hands found in ani- 
mals higher than the fishes. 

When we try to picture the foot or hand of any animal, we natu- 
rally think of it as we see it, often covered with fur which to a great 
extent hides its real shape. In our own feet aud hands the true 
shape is more evident because the skin has lost its hairy covering. 
To obtain a clear idea of the feet and hands of different animals it 
is therefore better to limit ourselves to the bones which give them 
their firmness. 

However different feet and hands may be, there is a certain re- 
markable similarity of plan in them all. In all, as in our own, there 
is a cluster of bones forming an “aukle” or a “ wrist,” and then 
running out from this a certain number of what we may call “ rays.” 
In each foot and hand there were once five rays, as there now are 
in our own, but in many animals this original number has been 
reduced, as we shall see. Each ray consists of several joints; the 
first joints are the longest, and are bound together by skin and flesh 
to form the sole of the foot or the palm of the land, while the other 
joints form the free toes and fingers, the skin at their tips carrying 
nails or claws. 

We can all trace this general plan both in our own feet and in 
our own hands, although in outward form our feet do not resemble 
our hands, and the work they have to do for us is so very unlike 
that it may seem surprising they should be built upon the same plan. 

The explanation of this similarity of plan is very simple. Once, 
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very long ago, there was no difference in the work done by feet and 
hands; they were all used for walking, and were thus all, properly 
speaking, feet. So if we want to understand our feet and hands we 
must go back to animals which had four feet and no hands, the four 
feet each having five toes. 

Fig. 1 is a drawing of the foot of a crocodile, which is probably 
not unlike the earliest kind of foot. At the end of the leg bones 
A and B we see several small bones, and, starting from these, five 
jointed rays which in the natural position he flat on the ground. 
The fore feet and hind feet of the crocodile are almost exactly alike, 
having the same work to do—i.e., helping the animal to shufile 
along the ground. This kind of foot is very well suited for reptiles, 
such as crocodiles and lizards, which lead a more or less lazy life, 
merely moving from place to place to find a patch of sunshine to lie 
in, or a spot which the animals or insects they feed on frequent, and 
where they can be snapped at easily. Some of these animals, it is 
true, are capable of darting at times with lightning speed, but this 
they seem to do by the help of their tails. 

The clumsy, shuffling way of walking on the flat of the foot has 
been given up by most animals, but we still find it in some, such as 
the bears, which are called plantigrades or sole-walkers because of 
their flat-soled feet. The feet of the bear are very superior to those 
of the crocodile, for they are armed with claws which help him to 
hold prey and to climb trees; but his awkward, shuffling gait shows 
pretty plainly that the method of moving on the flat sole is not the 
best possible for running. 

A better method of running is found in most of the higher ani- 
mals, which no longer touch the ground with the sole of the foot, but 
only with the toes or digits, and are therefore called digitigrades or 
toe-walkers. Fig. 2 is the foot of a doglike animal (the wolf), and 
Fig. 3 is that of a catlike animal (the lion), and in both of these we 
see that the part of the foot which in ourselves we call the heel does 
not lie on the ground as in the crocodile or the bear, but is raised high 
above it, so that the animal walks, as we have said, on its toes or 
digits. The reason why this is a better method of running is that 
it gives extra length to the leg. A longer leg means a longer stride 
and greater speed. The wolves, hyenas, and foxes, which are dog- 
like animals, and the lion, leopard, lynx, and all other catlike 
animals are beasts of prey—that is, they eat other animals which they 
have to hunt—and all in their turn are liable to be hunted, so they 
need to be able to run very swiftly. Many of the catlike animals, 
too, depend, both in attack and defense, quite as much on springing 
as on running, and so need to be very agile. For both running and 
springing we ourselves even use our toes and not the soles of our feet, 
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and these animals, with whom running and springing have become 
a constant habit, have come to use only their toes always; the heel 
no longer touches the ground except when the animal is crouching. 
Now, in the foot of the crocodile (Fig. 1) it is seen that all the 
toes are not of the same length. If animals with such feet began to 
walk on their toes, some would not touch the ground. This, indeed, 
ig what we find in many animals, especially in those cases where 
running is all that is required. In the feet of the dog, for instance, 


Fie. 1. Fie. 2. Fie. 4, 
only four toes touch the ground; the fifth toe, having long been less 
used than the others, has become very small. In the hind feet, 
which are used exclusively for running, the remains of the fifth toe 
ean be felt as a small projection under the skin, some way up the 
back of the leg. In the fore foot of the dog, however, it is a distinct 
toe, with a nail, which is still used for digging. 

In cats and dogs, as in the bears, claws are well developed. In 
the dogs they are short and hard but not very sharp, and are used 
chiefly for digging. The catlike animals, on the contrary, have very 
sharp, hooklike claws, which are of great use in seizing and holding 
prey. 

It is obvious that if an animal, changing still further its method 
of walking, took to running on the tips of its nails or claws instead of 
on its toes, it would have a still greater length of leg, and therefore 
would be still better fitted for running swiftly. This remarkable 
manner of running is actually found in most of the swiftest four- 
footed animals, such as the horses and deer, and also in the cows, the 
sheep, and the pigs, which are therefore called ungulates, ungula 
meaning a nail. All these animals feed chiefly on grass, of which 
they need great quantities to nourish their usually large bodies. To 
obtain constant supplies of grass, in a wild condition, they have con- 
tinually to roam from place to place. Their feet are admirably 
suited for these roaming habits, and also for very swift running, 
which is their best chance of escape from their enemies, the flesh- 
eating wolves, tigers, ete. 

The foot of the bison (Fig. 4), in which the tips of only two toes 
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touch the ground, shows very clearly the position assumed by the 
bones of the foot in these animals. Not only are the heel and the 
first long joints raised above the ground, as in the dogs and cats, but 
the two remaining long wpper joints join together to form one strong 
bone (Fig. 4*), and none of the lower joints of the toes touch the 
ground. The nails of two toes which form what we eall the “ hoof” 
rest upon it, while at a we see all that is left of a third and fourth 
_toe, possessed by the distant ancestors of the bison. 

The ehief distinetion between the feet of the different nail- 
walkers is the number of toes whose nails form the hoof. Fig. 5 A 
shows us that the pig has four toes, but only two touch the ground 
and make the hoof; the other two are useless, and are gradually be- 
coming smaller. The rhinoceros (Fig. 5 B) has only three toes, and 
these are not all equal in length, but all are in use and end in massive 
hoofs. The cow (Fig. 5 C) has only two toes, the upper joints of 
which have grown together into one as in Fig. 4 (for the bison is one 
of the cows) so as to form a long, strong part of the leg, the two very 
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thick nails making a double hoof. This is what is called in the 
Bible a “cloven ” hoof; it is not, however, as was supposed, a single 
nail split down, but two distinet nails belonging to two toes. Then, 
lastly, the horse (ig. 5 D) has lost all its toes except one, which has 
become exceedingly thick and strong. The horse on its four feet, 
each ending in only one toe with its great nail, attains immense 
speed in running, great length being given to its stride by the length- 
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ening out of the one bone (*), which remains as the representative of 
the “sole ” of the foot. Ages ago, as is proved by fossil remains, the 
forefathers of the horse of to-day had three, four, or even five toes. 
At a, a, on each side of the great single bone two thin bones ean 
be seen. These two bones are the splint bones, the only remains 
now to be found of the vanished toes. 

All the animals we have so far mentioned have four feet more 
or less alike, all being used for the same purpose, that of running. 
But some animals came to use their 
fore feet for one purpose and their 
hind feet for another, and in conse- 
quence of this the fore feet came to be 
unlike the hind feet. 

A. striking example of such a dif- 
ference in the use of the fore and hind 
feet, leading also to a difference in 
their structure, is found in the kan- 
garoo, an animal which is seen wild 
only in Australia, where it hops or 
leaps over the open country, more or 
less upright, with extraordinary swift- 
ness by means of its hind feet alone. 
When it rests, it sits on the long soles 
of its hind feet, steadied by its thick 
tail. Fig. 6 A represents the hind 
foot of a kangaroo in its ordinary position when leaping, and Fig. 
6 B shows of what strangely changed bones it is composed. One 
ray has become very long and thick, and another, though not so 
long, is also fairly thick, but the other two are quite thin, as if they 
were dying away from not being used. 

The fore feet of the kangaroo (Fig. 6 C) are never used as walk- 
ing feet except when the animal is hobbling about slowly. Their 
chief work is grasping and tearing the leaves, grass, or fruit, or dig- 
ging up the roots which form the food of the kangaroo. They are 
never needed to support the weight of the body, and so the toes are 
not large and thick, and four of the five toes are kept. In looking 
at the fore feet of the kangaroo one is tempted to eall them “ hands,” 
for this very interesting difference in the use of fore and hind limbs 
in other animals, such as the monkeys, gave rise gradually to a true 
grasping hand. 

In a second paper we shall deal with the extraordinary trans- 
formations of the fore feet into paddles and wings, found in whales, 
bats, and birds, and shall also see how true hands came to be devel- 
oped in monkeys and in man. 
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CARL LUDWIG AND CARL THIERSCH.* 
By Prov. WILHELM Mls, 


-ENTLEMEN: Our medical faculty, as well as the whole Uni- 
versity of Leipsic, were plunged in deep sorrow at the begin- 
ming of the term. In the conrse of a few days we lost Carl Ludwig 
and Carl Tlierseh, two members of our academic association who for 
years past have been accounted among its ablest supporters. The 
death of these two eminent men brings to its elose a period prosperous 
and brillant for our faculty, during which a cirele of talented and 
congenial companions worked harmoniously together. One after 
another during the past eleven years has left us—Radius, Colinheim, 
Wagner, Coccius, and Braune—the younger men in some cases before 
the older; and now two have fol- 
lowed whom we have always held 
in the highest honor, and with- 
out whom we could never have 
unagined our faculty as existing. 
An academic memorial service 
on such an oecasion needs no 
further justification. 

Tn the life of our universities, 
in spite of all seemingly uninter- 
rupted activity and the continual 
substitution of failing powers by 
new and vigorous ones, a de- 
cided periodicity of development 
makes itself felt. In the whole 
university and in all the faculties, 
periods of rest and retrogression 
follow those of intellectual prog- 
ress. External and internal con- 
produemg 


if 
i 


Cari Lupwie, Professor of Physiology, Uni- ditions combine m 
versity of Leipsie. Born, Deeember 29, — t]hig result, and it is not always 


18165 died, Apri} 23, 1895. : 
easy to understand the influences 
at work. One fundamental condition, however, must necessarily be 
fulfilled in order that a corporate body may flourish: the body must 
have strong and clear-sighted leaders, who can direct its aetivity im 
definite channels, and insure a unity of purpose in all the depart- 


ments, 
Our faculty has had one of these leading spirits for several dee- 


* Memorial Address. Translated by Ethel Bowditch. 
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ades in the person of Ernst Heinrich Weber, who in 1821 became 
professor of anatomy, and later (in 1541) also took the position of 
professor of physiology. His 
powerful personality has left 
its traces uot only in the 
proceedings of our faculty, 
but still more noticeably in 
the sciences he represented 
and whose scope he extended 
in no small degree. Ernst 
Heinrich Weber, assisted by 
his brother Eduard, bore the 
double burden of the two 
important branches until 
1865. In that year, how- 
ever, it was decided to build 
a new physiological insti- 
tute, and Weber, fecling 
that he no longer had suffi- 
cient strength to undertake 
the new duties that would 
now devolve upon the pro- 
fessor of physiology, decided 
to keep only his origimal po- 


Cart Trrersen, Professor of Surgery, University 
ee E of Leipsic. Born, April zo, Isz2; died, April 
sition of professor of anato- 28, 1895. 


my. Thus at Easter, in 

1865, Wunderlich being at that time dean, Carl Ludwig was made 
protest of i eaclone and director of the new pliysiological in- 
stitute. 


In these changes the royal government took the intiative. At 
the request of their noble ruler, King Johain, the far-sighted leaders 
of the ministry, Secretary of State von Falkenstein and Geheimrath 
Dr. Hibel, had undertaken the task of raising the University of 
Leipsic to new importance and splendor with all the means at their 
disposal. The physiological laboratory was planned as the first of a 
series of new constructions, the final object of which was to be a conm- 
plete revolution of the entire system of scientific instruction. In 
the choice of Professor Ludwig the royal government made a most 
fortunate selection, for it secured in him a man whose judgement 
and powers of organization made him a most able adviser in all its 
subsequent undertakings. In von Falkenstein’s time, Ludwig’s in- 
fluence extended far beyond the sphere of the medical faculty, and 
some of the most important appointments of that time were due to 
his suggestion. Later, when at last instruction in the natural sei- 
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ences had been organized in Leipsic, and the ministry of instruction 
had passed into other hands, Ludwig again confined himself to his 
own more limited department. His activity in this field, however, 
soon spread the fame of the Leipsie University throughout the world. 

When Ludwig first came to Leipsie he was in the prime of 
mature manhood, and had already had twenty years of experience 
in teaching. He had begun his academic career in Marburg, in 
1841, where he had been associated with his friend Ludwig Fick as 
demonstrator in anatomy. In 1849 he went from there to Zurich 
as professor of anatomy and physiology, and in 1855 he was ealled 
to Vienna to the medical military academy, the so-called Josephi- 
num, as professor of physiology. 

In 1852, during his stay in Zurich, Ludwig published the first 
volume of his text-book of Physiology, the second volume of which 
appeared four years later, when he was in Vienna.  Ludwig’s 
Physiology appeared like a meteor on the scientific horizon. It 
attacked the scientific knowledge of the day, demolishing former 
theories and coneeptions with critical severity, and substituting new 
ideas and modes of expression which to us, the physicians of that 
time, seemed extraordinary enough. I well remember the sensa- 
tions with which I, as an advanced student, on coming from one of 
Johann Miiller’s lectures, toiled through Ludwig’s recently pub- 
lished work. Much that it contained I could only master by an 
effort, and much was actually repugnant to me, for it seemed to 
me to shatter to atoms the most interesting chapters of physiology 
as it had existed hitherto. And yet, in spite of all inward opposi- 
tion, I could not resist the overwhelming influence of this powerful 
book with its vast stores of information, and I had to acknowledge 
more and more the force of its triumphant method of presentation. 

Wherein lay the great step in advance that Ludwig had taken 
with his Physiology? Ludwig was a pronounced physical physiolo- 
gist. A physical physiology had, however, existed long before his 
time. During the preceding two centuries there had already been 
schools of mechanical therapeuties in which classical works, as those 
of Borelli on animal movement, of Hales on blood-pressure, had been 
produced. Beginuing in the second decade of this century, the Weber 
brothers had proved themselves investigators of the first rank, and 
their fundamental experiments on wave motion, the pulse, human 
locomotion, on muscular contraction, ete., were founded on a strictly 
physical basis. Other men of similar ideas, among them A. Volk- 
mann, subsequently joined them. From the time of Lavoisier, works 
had been coming from France in which physiological questions were 
treated in a thoroughly physical method—the treatises of Dulong 
and Despretz on heat production and dissipation, those of Poiseuille 
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on the circulation of the blood, and, lastly, the exhaustive work on 
respiration by Regnauld and Reiset. Among Ludwig’s personal 
friends, E. Du Bois-Reymond had between 1840 and 1850 con- 
structed a theory of molecular physics of the nerve and muscle tissue, 
and Helmholtz, by means of wonderfully ingenious methods, had 
measured the rate of transmission of the stimulus in living nerves. 

The road for physical investigations in physiology was, therefore, 
already open when Ludwig’s book appeared. Moreover, the idea of 
a vital force, which on account of its obscurity had excited so much 
opposition, had now become meaningless for scientific investigation, 
and had besides received its deathblow through Lotze in 1542. 
What, however, was totally lacking before the appearance of Lud- 
wig’s book was a thorough introduction of physical reasoning and 
methods in physiological instruction. Anatomy was still the ruling 
branch of science even in physiology, and in some chapters of the 
latter the physiological problems were actually left out im favor of 
anatomical or comparative anatomical explanations. ‘This was the 
more natural, because physiology was still taught by anatomists in 
most of the universities. Moreover, the regular course of instruc- 
tion afforded the young physician abundant opportunity of acquiring 
a thorough anatomical education, while on the other hand a more 
rigorous training in physics was extremely difficult to obtain. Even 
to the present day this difficulty has never been satisfactorily over- 
come. 

As anatomical demonstrator and professor, Ludwig himself had 
been through the dissecting room; he was all his life an excellent 
anatomist, and thought exceptionally highly of the mission of anat- 
omy. However, in many ways his ideas of this mission differed 
from those of his predecessors, and even his language was often 
unlike what had hitherto been in use. He was especially energetic 
in opposing the idea that the mere description of forms could lead the 
way to a true understanding of physiology. The controversies be- 
tween Ludwig and his opponents were vigorously carried on for 
several years, but at last they grew to understand one another better, 
and anatomists now have for years been accustomed to respect Lud- 
wig as a valuable fellow-worker and one of the most eminent pro- 
moters of their science. 

Perhaps nothing is more significant of Ludwig’s point of view at 
the time of his first appearance than the arrangement of matter 
in his work on physiology. Ludwig’s great predecessor, Johann 
Miiller, had prefaced his manual of Physiology with a general chap- 
ter on organic matter, on organisms and life, and then proceeded to 
a description of the great vital functions: the formation and cireula- 
tion of the blood, respiration, nutrition, ete. Ludwig, on the other 


342 POPULAR SCIENCE MONTHLY. 


hand, began his presentation with a Physiology of Atoms and ot 
Conditions of Aggregation. As an ideal form of investigation, he 
eonceived the possibility of deducing the funetions of complicated 
moleeules from the conditions of their elementary construction, 
thence, however, to continne step by step to the tissues, and subse- 
quently to the organs. ‘Thus he thought to econstruet an intelligible 
theory proceeding from the simple to the complex, and at the saine 
time to deterniine with mathematical aceuracy the derivation of the 
one from the other in respect to direction, time, and quantity, and to 
prove the existence of each as the necessary outcome of a natural law. 

The theoretical need of an elementary foundation for physiology 
eaused Ludwig im his carher years to study certain fundamental 
physieal processes, such as filtration, diffusion, and the laws of 
hydraulies, with especial attention, and to make use of the knowledge 
thus obtained to explain the phenomena of animal life. Later he 
grew far more cautious as regards these explanatory experiments, 
and references to the organie connections of vital processes are much 
more frequent in his later work. He now speaks with especial pre- 
dilection of the wonderful mechanisin of life, the intricate workings 
of which, in all its complications, it 1s the duty of science to reveal. 

I here quote a few words froin the speech that Ludwig delivered 
on entering on his professorship at this university: “ Physiology,” 
he said, “ has entered with full consciousness the sphere of mechanies, 
where rigorous laws obtain, and where the inexorable logic of cir- 
cumstances rules the course of the atoms; but we, the heavily bur- 
dened servants of science, have armed ourselves with a thousand 
weapons with which to pursue the intangible phenomena of Nature, 
and, refleeting on these, we endeavor to understand the subtle meeh- 
anism of hfe. And when we finally receive our reward, when we at 
last comprehend an organ in all its connections, our prond eonseious- 
ness is crushed by the knowledge that the human discoverer is but 
a bungler beside the unknown creator of animal life. For when man 
conpares himself with him in the solution of any problem, he must 
ever fall short, as does the telescope compared with the eye, and the 
litmus paper with the tongue. And if all this was once clear, why 
must it needs again become obscure to us?” 

If, however, we desire to understand Ludwig’s full importance, 
we must seek him in his laboratory, and in the midst of his pupils, 
for here his most characteristie and noblest qualities reached their 
fullest development. A stummary of Ludwig’s and his students’ 
work can only be indicated here. With his endeavor to make the 
construction of the body physiologically comprehensible, Ludwig, 
unlike some of his friends who were engaged in the same line of 
work, did not confine himsclf merely to physieal experiments, but 
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devoted most of his activity to the far more difficult task of experi- 
menting on the living body, a branch of work which in his hands 
and by his own inventions, the “ Kymographion,” the “ Stromuhr,”’ 
the mereury pump, ete., gained a precision that up to that time had 
never been imagined. 

His inaugural thesis, that appeared in 1842, at first opposed by 
the Marburg faculty, treated of the secretion of the kidneys, a subject 
to the study of which he returned again and again in later years. 
Another very systematically arranged line of experiments led Lud- 
wig in 1851 to the important discovery of the dependence of the 
secretion of the saliva upon the irritation of the glandular nerves, and 
to the recognition of the independence of the pressure of the secretion 
from that of the blood. This discovery was of fundamental impor- 
tance for the physiology of secretion no less than for that of the 
nervous system, and it was at that time all the more surprising, since 
Ludwig’s own suppositions had caused precisely the opposite result to 
be expected. 

Constant objects of intense interest to Ludwig were the pecul- 
iarities of the circulating blood, its lateral pressure, and its rate of 
flow, as well as the dependence of these functions on the activity of 
the heart, on that of the muscles of the body, on the condition of the 
vascular muscles, and of numberless other factors. It is in this field 
that Ludwig’s delicate graphic apparatus and his precise methods of 
measurement won their greatest triumphs. No less are our thanks 
due to him for a great part of the present knowledge of the mechan- 
ism of the heart’s activity. It was he who first gave us an idea of 
the action of the lymph current in the living organism. He deter- 
mined quantitatively its amount and its variations, and by histo- 
logical investigations on the origin of the lymphatic system he threw 
light on the nature of this extraordinary apparatus. Ludwig labored 
incessantly to obtain a true understanding of respiration, including 
not only the gas exchange in the lungs, and the respiratory move- 
ments, but also the internal or tissue respirations. He was very sue- 
cessful in studying the activity of organs in the so-called state of 
survival which is produced by conducting a stream of blood through 
parts taken from a freshly killed animal, and thus the qualities of the 
blood, the lymph, as weil as of various secretions, are determined and 
compared, both before and after the passage of the blood. When 
it seemed to him necessary to extend the anatomical foundations of 
physiological study, he always undertook this himself, or required 
students to make anatomical investigations. Among many other 
histological researches, we are indebted to him, above all, for his 
classic treatise on the strueture of the kidneys. The most careful 
investigations of the blood-vessels of the eye and those of the inner 
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ear were also made in Ludwig’s laboratory. In facet, by the establish- 
ment of the histological department of his institute, he exercised a 
marked influence on the development of minute anatomy. 

If Ludwig’s experimental methods were characterized from the 
beginning by their extraordinary precision, this quality was simply 
the result of the serious cast of his whole character. At whatever 
time one might happen to enter his laboratory, one always received 
the impression that it had just been put in order, and that every 
article was in its proper place. 

The numerous investigations which Ludwig caused to be made 
on the most important parts of the body of course furthered the 
advance of medical science. ‘The results of his researches benefited 
theoretical medicine, and his fully developed methods were of great 
advantage in experimental pathology and in clinical observations. 
Among Ludwig’s pupils were a large number of eminent clinicians. 
Ludwig himself, however, always attached great importance to his 
relations to medicine and the practical significance of physiology. 
“Guiding the course of human life according to the dictates of 
human wisdom ” is what in his great work on physiology he gives 
as his conception of the true aim of a physician, and later le several 
times expressed the same idea in somewhat different words. 

It would be extremely interesting to follow more closely the in- 
fluences that caused Ludwig to take up the physical side of physiology. 
This is now no easy matter to determine, and even inquiries that I 
have made among his surviving friends and pupils have given me no 
definite opinion. An accurate manner of thinking and great mental 
independence were always peculiar to Ludwig, and they were per- 
haps the qualities that caused him to turn aside from all beaten paths. 
Asa student, this feeling of independence brought him into conflict 
with the laws of discipline in his university, and resulted in a tem- 
porary suspension of his studies there. On his return to Marburg 
he seems to have finally decided on making physiology his profession, 
and it was then that he entered Bunsen’s laboratory. In_ the 
analyses that were undertaken there he probably had his first oppor- 
tunity of becoming familiar with the more accurate physical meth- 
ods. There he also had intercourse with other young physicists, 
among whom was Reiset. Bunsen’s strict training must, indeed, 
have been a strong contrast to the unsystematic routine of the Bam- 
berg surgeon with whom Ludwig had spent his time of suspension. 
From 1842 (the year of the inaugural thesis) onward he worked 
on the problems of physical physiology with his friends and pupils.* 


* Among the standard works which he recommended to them at that time were the 
writings of the Weber brothers (Die Wellenlehre, 1825; the treatises on the pulse, absorp- 
tion, auditory and cutaneous sensation, 1834; and the locomotive organs, 1854), Poiseuille’s 
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When, in the course of a few years, the new school of pliysics in Ber- 
lin was formed, he entered on a correspondence with its representa- 
tives—with KE. Briicke, E. Du Bois-Reymond, and H. Helmholtz. 
Ludwig’s first opportunity of meeting these somewhat younger 
friends was in 1847, when he made a short visit to Berlin. It was 
then that he also made the acquaintance of E. H. Weber and A. 
Volkmann. He seems to have led Volkmann to the use of his 
recently invented kymographion, for, as is known by common report, 
they experimented together for a time. 

In his manner of investigating, Ludwig was all his life a most 
acute analyzer, seeking with the utmost care to separate every vital 
process into its various branches, and to determine the conditions of 
its manifestations. In this work he always attached great importance 
to the quantitative determination of all the factors of the problem. 
This manner of work of course often resulted in the questions that he 
had investigated seeming further from a satisfactory solution than 
before he had begun; Ludwig, however, never regarded any line of 
research as definitely closed, but years later returned again and again 
to work on the problems he had undertaken to solve, and continued 
his researches with the help of his added knowledge and experience. 
Herein lay one of the most interesting sides of his richly endowed 
nature; in his search for the truth he never faltered, but with untir- 
ing energy continually attacked the problem with new weapons. 

Ludwig’s mode of scientific work was entirely opposite to KE. H. 
Weber’s. Weber possessed the gift of artistic intuition. He ab- 
sorbed himself in his problems until he believed that he had mastered 
the main substance of the matter, after which he was able in a few 
clear strokes to draw an illustration of oftentimes wonderful sim- 
plicity. Weber’s scheme of the circulation, constructed by the insig- 
nificant means of a piece of intestine and a few lamp chimneys, 
solved with one stroke, convincing even to beginners, some of the 
most abstruse problems of the theory of the circulation, and even the 
complicated technique of later physiology has not been able to dis- 
pense with it. The first one to recognize this was Ludwig himself; 
in fact, he went so far as to consider Weber’s discoveries of greater 
importance even than Harvey’s discovery of the circulation of the 
blood. Intuitive natures, such as Weber’s, may make particularly 
clear teachers. The artistic perception, however, which is their most 
valuable quality, can not be transferred to others, and thus we seldom 
find them as founders of any school of science. Thus Weber, if we 
do not include his personally congenial friends, never in all his long 
career attracted scientific pupils. Ludwig, on the other hand, made 


works on the circulation of the blood (1882), and Johann Miller's investigations on the 
formation of the voice. 


346 POPULAR SCIENCH MONTHLY. 
a success in this direction with which in this country we can only 
compare Liebig’s successful instruction in Giessen. 

The power of attracting young men and interesting them in 
scientific questions was early noticeable in Ludwig. At Marburg, 
already in the year 1842, we find him working in connection with his 
scholars, or, as he always designated them, “his young friends,” 
among whom some, such as C. Eckhard and Ad. Fick, afterward be- 
came his physiological colleagues. In the same way, during his six 
years’ stay at Zurich, he gathered about him as fellow-workers in his 
researches all the stronger elements there. His power of attraction 
soon spread beyond the limits of the university, and later in Vienna, 
and finally here in Leipsic increased in a nearly geometrical rate of 
progression. The number of young men from all over the world 
whom Ludwig has guided to independent investigation has inereased 
in the course of years to several hundred, and we see on the list some 
of the first names of our modern scientific world. Yet all Ludwig’s 
pupils have all their lives looked up to him with deepest gratitude 
and affection, and have recognized how much they profited just from 
him in the line of intellectual education. “I owe Ludwig,” a 
prominent investigator wrote me recently, “ my scientific conscience, 
and instinetive repugnanee to any bungling.” 

In trying to aecount for Ludwig’s wonderful gift for teaching, I 
find the first main condition in his highly ideal spirit; the second, 
however, in his deep love on the one hand for investigating and on 
the other for aspiring youth. Only he who feels deeply can attach 
others to himself for any length of time. When Ludwig spoke of his 
pupils as his young friends this was no mere figure of speech; he was in 
reality personally interested in them, and even after many years had 
passed, still followed their later career with all the sympathy of a true 
friend. When he gave the young men who came to him scientific 
work to do, and with unselfish devotion taught them the first prin- 
ciples of physiological thought, interrogation, and method, his power 
of combining the qualities of teacher and fellow-worker was unsur- 
passed. He knew, moreover, how to deal with each one according 
to his particular nature, and the large field of work he controlled 
made it possible for him to give suitable work to pupils of the most 
varied talents and training. One he placed in the chemical labora- 
tory, another before the microscope; to sensitively organized natures 
he gave deleate experiments to do, and even if a clumsy worker 
apphed to Ludwig, he was not disappointed, but was placed in the 
eare of that careful and experienced assistant, Salvenmoser. Even 
if such a pupil was never able to do independent work, he at least 
had the opportunity of learning by his own observation the great im- 
portance of order and precision in all scientific undertakings. 
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Ludwig’s disinterestedness toward his pupils went to such an 
extreme that he allowed works that had been accomplished under his 
immediate supervision—generally, in fact, executed by his own hand, 
and also, as a rule, prepared for editing by him—to go out into the 
world under the name of the pupil who had assisted him. He not 
only did this in the latter years ot lis life, as a world-renowned sci- 
entist, but as early as the time of his stay in Marburg, at an age 
and in a position in which young men are usually less generous with 
their names. Under the names of Mogk, Spengler, Becher, and 
others, Ludwig’s youthful investigations went forth, and when in 
1847 he published his invention, the kymographion, under his own 
name, he apologized for it, saying that his young friend Gerau, then 
otherwise engaged, should really have done this. And yet in this 
case it was the question of one of the most important discoveries in 
natural history, in view of its later consequences. Ludwig, by 
means of his kymographion, introduced the principle of sel f-register- 
ing apparatus into science—a principle the importance of which may 
well be compared with that of the microscope, for it was first by 
means of such apparatus working as time microscopes that it became 
possible to directly observe and comprehend rapid and complicated 
processes. 

As with the pupils in his laboratory, Ludwig also associated with 
his students with friendly sympathy. They all felt this, and returned 
it with warm attachment and respect. They usually attended each 
of his lectures two or three times, as the beginners were hardly able 
to master the information they reeeived at the first hearing. In 
especial physiological conferences Ludwig gave the students oppor- 
tunity of talking with him personally. For my part, it was a con- 
tinual source of astonishment to me to see how accurately Ludwig 
was informed with regard to the industry and talents of the in- 
dividual students. 

Ludwig’s workroom was a place to which the most heterogeneous 
elements had free access—foreign scientists, colleagues of all the 
faculties, physicians, friends, and pupils. There one might at any 
time seek his advice and enjoy the magic of his society. With his 
many-sided and thorough education, and his ever quickly ronsed en- 
thusiasm for all sorts of new problems and lines of work, it was easy 
to interest him in questions of the most varied character. His great 
knowledge of the world and of human nature made his conversation 
a never-ending sonrce of interest and information. Ludwig’s point 
of view was ever lofty; the lines of thought on which he worked 
were always original, never commonplace. With his subtle humor 
he would occasionally maintain a paradoxical opinion. Tf, however, 
he was opposed by arguments that were repugnant to his idealism, 
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he was also capable of uttering bitter and sarcastic words. His con- 
versation always inspired active thought. 

Yet, with all the pleasantness of this social intercourse, his strict 
self-restraint, the strongest quality of his nature, was always mani- 
fest, and this was one of the principal causes of the excellent in- 
fluence he exercised over young people; they had in him the example 
of a man who was scrupwously strict with himself, and absolutely 
conscientious. “ Ludwig was also our professor of ethics,” one of 
his American pupils recently remarked to me. And thus Ludwig’s 
life has amply proved that the best and highest that a teacher can 
give to youth lies in the power of his own personality. 

Ludwig’s coming and the erection of the Physiological Institute 
caused a revival of theorctical instruction in our faculty. Two years 
later the arrival of Thiersch was followed by great changes in chnical 
instruction. Clinics have only existed in Leipsic since 1798. Up 
to that time the faculty had professors of pathology and surgery; 
learned men, who, however, gave no hospital instruction. Even 
when by the courtesy of the magistrate, and especially through the 
efforts of the excellent burgomaster Miiller, the City Hospital had 
been opened for clinical instruction, the clinical teachers for a long 
time had only a subordinate position in the faculty. Only later, in 
1812, the professor of clinical medicine (A. Clarus), and in 1824 
the demonstrator of surgery (IXuhl) were received into the faculty 
as full professors. 

A report of the faculty of the year 1838, written in Weber’s 
clear handwriting, gives the key to a true understanding of these 
curious conditions. The Jacob’s Hospital, in which the clinic was 
held, was then, as now, a city institution, the doctor and surgeon of 
which were appointed by the magistrate, and only later on were con- 
firmed by the government. The first was appointed clinical pro- 
fessor, the latter surgical demonstrator. The financial support 
from tle government was limited to four hundred thalers as a salary 
for the clinical professor, and one hundred thalers as a salary for the 
demonstrator of surgery. 

The expenses of the hospital fell entirely on the city, the natural 
result being that the admission of patients was carried on without 
any reference to instruction. ; 

The above-mentioned report complains bitterly of the existing 
conditions, and dwells on the fact that the sick-hbeds were almost en- 
tirely taken up by cases of chronic disease, which were practically 
useless for purposes of instruction. Ffow curious it is now to hear 
that in 1838 the want of surgical cases was explained by the small- 
ness of Leipsic and the “comparative wealth of the laboring classes”’! 
The surgical demonstrator was subordinate to the clinical professor, 
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and his duties consisted merely in adinitting students twice a week 
to his visits among the sick, and in winter demonstrating the most 
important operations on the cadaver. The faculty now in an en- 
tirely professional manner desired the government to provide clinical 
free beds, twenty medical and twenty surgical. To this request was 
added a list of suggestions for the organization of a course of instruc- 
tion in clinical surgery, for the furnishing of a collection of instru- 
ments, and for a practical operative course. 

The adoption of these recommendations of the faculty was the 
first decisive step toward a more perfect organization of surgical 
instruction; a second step was taken 11 1841 through the appoint- 
ment of Professor Giinther, of IXiel, as professor of surgery and sur- 
gical demonstrator. Thus the existence of a regular surgical clinic in 
Leipsic dates back hardly fifty years. Even then the conditions of 
its existence were unfavorable enough, and hospital gangrene, in 
spite of the open-air barracks devised by Giinther in the surgical 
department of the hospital, was a matter of inevitable recurrence. 
The surgical clinie only attained its full development a generation 
later, under Thiersch. It was also he who put an end to the un- 
worthy subordination of the surgeons to the physicians. 

Giinther died in 1866, and after his death it is again a report 
from the pen of E. H. Weber which sets forth the point of view of 
the faculty. The first necessity seems to be now to provide a more 
suitably arrauged hospital; the faculty therefore insists on the im- 
portance of appointing a man able to undertake the task of organiz- 
ing its erection. This requirement was entirely fulfilled by the 
appointment of ‘l'hiersch in the following year, 1867. 

At the time when the task of attending to the building of the 
new Jacob’s Hospital with Wunderlich fell to Thiersch, the allied 
questions of surgical treatment and of hospital construction were 
undergoing a thorough revolution. As early as between 1850 and 
1860 French physicians had recognized the mortifying fact that in 
English hospitals the number of successful operations was ineal- 
culably larger than in their own. The most careful examination of 
the conditions of both resulted only in the discovery of the far greater 
cleanliness and better ventilation of English institutions. Moreover, 
an Knglish physician, Spencer Wells, had applied the principle of 
absolute cleanliness to operations in the abdominal cavity with start- 
ling success, thus making these previously almost necessarily fatal 
operations comparatively harmless. During the American civil war, 
important knowledge as to the best conditions for the treatment of 
wounds was gained. It was discovered that the wounded recovered 
most safely and rapidly in the airiest apartments, in lightly built 
barracks, or in open tents. Thiersch, with his keen insight, at onee 
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recognized the advantages of the American system, and he was the 
first in Europe to have a large hospital built on the plan of barracks. 
In the Jacob’s Hospital, which was built according to his direetions, 
there are a great number of long-shaped buildings in a park, so dis- 
tributed that the two long sides of each are free, and having at one 
end an airy veranda, into whieh beds may be pushed at any time. 
Air and light, these two “unpaid but invaluable assistant physi- 
cians,” as Thiersch said, have free access to every patient. The 
system proved so excellent that in the course of years more and more 
barracks have been added, and the Jacob’s Hospital has long been 
regarded far and wide as a model of such an institution. When, 
soon after the opening of the hospital in 1871, Lister’s beneficent 
methods of surgical treatment were made public, it was again 
Thiersch who at once recognized their enormous significance, and 
advocated them with all his power. This beautiful hospital offered 
him the best possible conditions for the carrymg out and further de- 
velopment of the newly acquired methods, as well as for their intro- 
duetion in the edueation of the younger medical generation. There 
he worked during the past twenty-four years, not only as a teacher 
revered by all, but also as a faithful pliysician; and he so loved his 
hospital that even during his time of suffering he oceupied himself 
ceaselessly with it, and one of the last wishes he expressed was that 
he might be able to return there once more. 

Carl Thiersch, when he eame to Leipsic, had occupied the chair 
of surgery in Erlangen since 1854, before which he had for six years 
been prosector in the Pathological-Anatomical Institute in Munich. 
He seems to have acquired his tendeney toward surgery in 1850, dur- 
ing the second Sehleswig-Holstein War, in which he served as volun- 
teer physician under Stromeyer. 

It is much more difficult to appreciate Tnerseh’s works in their 
connection than Ludwig’s. In the case of the latter, when as a 
young man he eame before the public, we have to do with an intel- 
lectual force of great intensity, and of a scientifically well-defined 
tendency. Tis whole life was given to the accomplishment of cer- 
tain objeets which he had placed before himself in the beginning of 
his career, and in following the course that was to lead hin to his aim, 
he persistently sought, in all his work, to attract intelligent young 
men to his seientifie researches. 

Thierseh’s development was of a different nature, and in order 
to understand what he accomplished it is necessary first of all to 
study his personality. Descended from a well-known scientific 
family, Thiersch brought with him the taste for thorough knowledge 
and for delicate intelleetual understanding. IIe possessed the strict 
desire for truth and the independent disposition of the true scientist. 
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He loved, moreover, to absorb himself in especial problems, even 
when they really did not belong to his department. lis address as 
rector at Erlangen on teaching and studying, and especially his 
Hamlet Glossary, show how much he also liked to devote himself 
to problems of human psychology. With all this tendency toward 
the subtleties of mental analysis, Thiersch was yet an accurate ob- 
server, and full of sound common sense. Endowed with such quali- 
ties, he easily developed into a clever and experienced judge of 
human nature. His fine command of language made him a spirited 
and much-admired speaker. As a general thing, however, he made 
sparing and thus most effective use of this gift, and even in express- 
ing serious thoughts he often employed the weapon of a never-failing 
humor. 

Thus Thiersch was one of those harmoniously gifted and well- 
rounded natures who have the power of accomplishing well any task 
that presents itself to them. As scholar, investigator, and physician, 
in the service of peace or of war, as well as now and then in execu- 
tive positions, he always filled his place and accomplished excellent 
work. He never put himself forward, but rather let people and 
things come to him; yet nothing was further removed from him 
than ostentation, whether as regards his erudition or any other of his 
mental endowments. He preferred to hide his fine qualities beneath 
a mantle of dry humor. Those who did not see this absolutely con- 
scientious man at work might well be doubtful as to his real earnest- 
ness. He was, however, extremely sensitive to vanity and obtru- 
siveness in others. When he met with these qualities, he could 
repel their owners severely by dignified reserve or by pointed 
remarks. ‘The students who were aware of this danger perhaps 
avoided it with unnecessary care. 

Thiersch’s scientific works, whether on theoretic or practical 
questions, produce an impression of great maturity and perfection. 
Often original in their conception, they are always very careful in 
their plan and execution, and clear in the form of their presentation. 
His first printed essay, a medical dissertation on materia medica, still 
shows Schelling’s youthful pupil. In the language of natural phi- 
losophy, he tries in it to deduce the action of medicaments from prin- 
ciples of the most abstract kind. But Thiersch did not remain long 
in this field. In his next works, which he undertakes as prosector, 
he proves himself already a creditable and thoughtful naturalist. It 
is the same in his investigations on pysmia, on the formation 
of the sexual organs, and in his great experimental treatise on 
the origin of cholera. When Thiersch became a surgeon, his 
thorough theoretic knowledge was again and again of use to 
him, and he also was able to employ to great advantage his re- 
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markable skill in injecting fine blood-vessels. His most celebrated 
work is the monograph on epithelial cancer, in which he first deter- 
mined with precision the origin of malignant tumors, and at the 
same time drew the most important practical conclusions from an 
essentially embryological idea. His excellent treatises on the healing 
of wounds and on transplantation of the skin are no less based on 
theoretical preliminary study. The certainty of his surgical methods 
was with Thiersch the result of lis anatomical and pathological 
knowledge. In a thoughtful obituary notice, Professor Landerer, 
one of his former pupils, writes: “ Thiersch’s operating was the 
direct outcome of applied and pathological anatomy. With his 
phenomenal knowledge of these departments he could allow himself 
to build up his plan of operation directly on the diagnosis, and 
always to proceed as a free, creative worker.” 

Thiersch is reported to have said of himself that he was really 
an anatomist gone astray. In the interest of suffermg humanity, 
however, it was surely well that he turned from anatomy to surgery, 
for he was a surgeon by the grace of God. He possessed not only 
the necessary firmness of eye and hand, but also a sovereign calmness 
that even in the most trying situations never failed him. Above all, 
the most beautiful quality that a great physician can have was his: 
he was possesssed of delicate sensibilities, and was thoroughly hu- 
mane in his disposition. This last quality was perhaps the most 
prominent of Thiersch’s many virtues, yet it was the one he endeav- 
ored most carefully to conceal. He burdened his heart with every 
one of his seriously sick patients; in critical cases he hurried to the 
hospital at the most unusual times, and if, contrary to his expecta- 
tions, a serious operation resulted unsuceessfully, it was often days, 
and even weeks, as Landerer tells us, before he could reconcile him- 
self to the result. He would criticise himself severely in order to de- 
termine whether he had not some mistake or neglect with which to 
reproach himself. 

Thiersch’s favorite resort was the children’s wards. There he 
could devote himself to each without reserve. He remembered 
each of his little patients, and when, after their leaving the hospital, 
he occasionally met them in the street, he used to speak with them 
and inquire after their health. And for this the “ Herr Geheim- 
rath ” was deeply revered by all who had been his patients, and it 
was a festival for them when his birthday or some other occasion 
gave them an opportunity of showing their affection by some little 
attention. 

[should overstep the limits of an academie discourse if I followed 
further the tender side of Thiersch’s personality. Yet one thing I 
must uot pass over: that is, the beneficent influence of his humanity 
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upon his pupils. It is only too easy for young physicians to become 
callous to human suffering, which they are daily called upon to wit- 
ness, and unless carefully guided by a teacher their manner toward 
patients may easily become inconsiderate. Like his deceased col- 
league, Wagner, Thiersch was one of those teachers whose benevolent 
dispositions exercised an ennobling influence over their pupils, and at 
once checked any tendency toward coarseness in word or thought. 

The striking power of Thiersch’s personality was at once felt by 
any one with whom he came in contact. His decisive bearing, his 
clear and sure judgment gained great respect for him in all circles. 
Among his surgical colleagues and at our academic meetings his 
opinion was depended on as a decisive one in all difficult questions. 

As companions in the faculty, Ludwig and Thiersch supple- 
mented one another admirably. Each one fully appreciated the 
other’s value. Ludwig’s aims were always of an ideal nature and 
always high. In the struggle to reach them he knew no compromise. 
It often seemed to me as if Ludwig, in his somewhat austere severity, 
was the embodied conscience of the faculty. Thiersech, on the other 
hand, with his intelligent insight, always knew where to find the 
starting point from which the object to be sought for was accessible. 
Both men were equal, however, in their sincerity and in the inde- 
pendence of their dispositions, both absolutely free from private con- 
siderations, and only anxious for the well-being of the institutions 
intrusted to them. 

The names of Carl Ludwig and Carl Thiersch will be reverenced 
by our university for many years to come. Long will she be proud to 
have possessed two such large-minded and noble men. Such a pos- 
session is lasting in its consequences, for it will have an elevating 
and strengthening influence on coming generations. The memory 
of both men will always be blessed. 


WSILE fully recognizing the influence of the inheritance of the imagi- 
nation of his grandfather and the acute observation of his father on the 
formation of Darwin’s scientific habits, Mr. A. R. Wallace mentions as 
other factors which have been usually overlooked the five years’ voyage 
and his persistent ill health. During a very large portion of the five years 
on the Beagle, Darwin must have been practically alone and thrown on his 
own mental resources; and this mental solitude of an active mind, fur- 
nished continually with new and interesting facts on which to exercise the 
imaginative and reasoning powers, led to the formation of those original 
and suggestive ideas which were the foundation of his greatness. Hardly 
less important was the almost continuous ill health, which, while not pre- 
venting work or shortening life, obliged him to live in the country, free 
from the distractions of society, where his active mind could only be satis- 
fied by continual study and experiment. 
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PRINCIPLES OF TAXATION. 


By DAVID A. WELLS, LL.D., D.C.L., 
CORRESPONDANT DE LINSTITUT DE FRANCE, ETC. 


XIV.—DOUBLE TAXATION. 


NE of the inevitable characteristies of a “ general property tax ” 
is the opportunity afforded for inflicting double taxation—i. e., 
taxation at one and the same time on the same person or property, 
or taxation of the same property a sccond time in the same year—an 
opportunity which the believers in this system vigorously defend, 
and its administrators as a rule gladly take advantage of to prac- 
tically enforee. These opportunities exist mainly through two 
assumptions, neither of which are warranted by either reason or jus- 
tice, and are alike antagonistic to any equitable and intelligent.system 
of taxation: the first, in respect to the situs of personal property, and 
the second, as to origin and nature of property; and to these, in the 
above order, attention is next invited. 

Personal property for purposes of taxation is popularly divided 
into two classes—namely, things movable, tangible, and visible, and 
things wanting in corporality or bodily presenee, and therefore, as 
a rule, intangible and invisible. To the former has been given the 
general name of “chattels,” and to the latter that of “ credits”; 
under which latter name or title are included not only book ac- 
counts, bills payable, promissory notes, bonds, mortgages, deeds, 
bank deposits, certificates of indebtedness, and the like, but also 
shares of corporate stock, and possibly shares in any partnership. 
Adopting a popular theory, that credits are property, their aggre- 
gate value in all civilized countries ean not, probably, be reasonably 
estimated at less than one half of the aggregate value of all chattels 
and real estate. 

Srrus or PrersonaL Proprrry.—<As has been already pointed 
out, it is in the nature of an economic axiom and a fundamental legal 
principle that the power of every state to tax must be exelusively 
limited to subjects within its territory and legal jurisdiction. This 
economie axiom and legal principle is recognized in nearly all coun- 
tries claiming to be civilized; the principal exeeptions being in the 
States of the Federal Union, where it is violated in respeet to both 
theory and practiee—more especially in the State of Massachusetts, 
the statutes of which define personal estate for purposes of taxation 
so as to inelude “ goods, chattels, money, and effects, wherever they 
are; ships, publie stocks and securities, stocks in turnpikes, bridges, 
and moneyed corporations, within or without the State.” Thus, for 


PRINCIPLES OF TAXATION. 355 


example, if a resident of Massachusetts owns a cow which is bodily 
in another State, that cow is properly taxed in the State where the 
animal is; but Massachusetts, in virtue of the residence of the owner 
within her territory, imposes upon him a second tax for the same 
cow. Again, owners of shares in corporations chartered and located 
in Massachusetts are taxed through the corporation, and their shares 
are free from any further taxation. But if the same persons are 
sharcholders in corporations created and established by other States, 
and the real and personal property of which are fully taxed where 
situated, they are subject to a second tax in Massachusetts on the 
assumed local value of the interest of their citizens in such extra- 
territorial corporations. 

Under this system, moreover, the same property may be, and often 
actually is, subjected to not merely double but triple taxation, which 
sometimes practically amounts to confiscation. Thus personal prop- 
erty belonging to a citizen of Massachusetts, but loeated in Chicago, 
would be properly taxable there, because within the territory and 
under the protection of the taxing power. It would, however, be 
taxable to the owner in Massachusetts because of his personal resi- 
dence in that State; and the owner would also be hable to taxation 
in Massachusetts by reason of his income from the same property. 
The following case of actual and comparatively reeent experience 
constitutes both proof and illustration of the accuracy of this state- 
ment: A lady of a Western State, for the sake of availing herself 
of certain educational advantages, removed to a town in Massachu- 
setts near Boston, and benefited the town by building a fine residence 
therein. Her property, whieh was held by a trustee in Indiana, was 
taxed to him by reason of his legal holding in that State. The 
property itself, mainly in another State, was taxed there, and prop- 
erly, by reason of its location; but at the end of her first year’s resi- 
dence the lady was horrified to learn that a third tax on her ineome 
was demanded of her by the tax laws of Massachusetts. “ And 
this,” the person communicating these facts adds, “ will, if enforced, 
be a decree of my personal banishment from the State as effectual 
as that which the State formerly launched against Roger Williams 
and the Quakers.” Can any one doubt that human nature, as ordi- 
narily constituted, will protest against, and successfully evade such 
laws? Would it not be well in discussing this subject to mention 
also that it was a question of taxation that gave liberty to the Ameri- 
ean colonies, and that the principle that the people of Boston and 
their ministers once mainly relied upon to justify their destruction of 
imported tea, which they regarded as unjustly taxed by even a small 
amount, was “ that resistance to tyranny was obedience to God ’’? 

The claim or argument, however, which the advocates of such 
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an unjust system now set up in its defense is not a theological one, 
but that personal property (more especially what is termed in law 
choses in action, or credits, titles, notes, bonds, mortgages, which are 
in their nature incorporeal, and therefore invisible and intangible) 
has no situs away from the person or residence of the owner, but is 
deemed to be present with him at the place of his domicile.* 

This rule or fiction of law originated, according to Savigny, in 
Rome, and acquired the designation of “ mobilia personam sequun- 
ter”’; but its applicability to property was never held to extend be- 
yond Roman territory. Subsequently it became a device of inter- 
national comity, which the Supreme Court of Vermont (Catlin vs. 
Hall, 12 Vermont, 152) has declared was subsequently “ adopted 
from considerations of general convenience and policy, and for the 
benefit of commerce ”; and which, according to every principle of 
common sense and equity, was never invented with a view of its 
being used as a rule to govern and define the application and scope 
of taxation, or was intended to have any other meaning than that 
for the purpose of the sale, distribution, and other disposition of 
property any act, agreement, or authority which is sufficient in law 
where the owner resides shall pass the property in the place where 
the property is; and more especially to facilitate the distribution of 
decedents’ estates, by enabling parties to dispose of their property 
without embarrassment from their ignorance of the laws of the coun- 
try where it is situated. 

How comparatively recent, moreover, has been the extra-terri- 
torial application of the rule or principle under consideration to taxa- 
tion, is shown by the fact that the first English colonists and law- 
makers who came to America do not appear to have brought with 
them any of the narrow and illogical views which have characterized 
their descendants. Thus, for example, one of the earliest laws of the 
Massachusetts colony reads as follows: “ No man shall be rated here 
(Massachusetts) for any estate or revenue he hath in England, or in 
any forreine partes, till it be transported thither.” (Massachusetts 
Historical Society Collections, vols. vii and vin, page 213.) And 
in the first provincial codes of Pennsylvania especial care was taken 
to confine taxation to land, and a very few articles of personal prop- 


* This subject, from its modern and strictly legal aspect, will be discussed hereafter. 

+ “No fiction,” says Blackstone, “shall extend to work an injury; its proper operation 
being to prevent a mischief, or remedy an inconvenience, which might result from the gen- 
eral rule of law.”” At any attempt to misapply a fiction, it falls within, and is terminated 
by, that other authoritative maxim of logic and the common law, cessante ratione legis, 
cessat ipsa lex, Another great authority in law, Lord Mansfield, says; “Fictions of law 
hold only in respect of the ends and purposes for which they were invented; when they 
are urged to an intent and purpose not within the reason and policy of the fiction, the other 
party may show the truth,” 
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erty of a visible character, as slaves, horses, and eattle, and to 
exempt from taxation debts, accounts, merehandise,* and all other 
items susceptible of eoncealment, and which would necessitate 
inquisitorial methods for assessment. And it was not until 1847, 
when the State had become finaneially embarrassed by large expendi- 
tures, that any change was made in such system. But in later days, 
when laws came to be made by legislators who eonld not conceive 
that anything more was involved in taxation than the raising of a 
given amount of money, the discriminating rule in respect to the sttus 
of real and personal property was generally adopted and has resulted 
in the before-mentioned absurdities. Another involved absurdity is 
that those States which adopt in their systems of taxation the rule of 


* In a report of the law committee of the Common Council of the city of Philadelphia, 
submitted February 16, 1871, we find the following historical review of the tax laws of 
Philadelphia, under the government of William Penn and his successors in the colonial 
government: 

“These laws were framed to avoid repeating errors (in respect to the taxation of per- 
sonal property) which had been proved by long experience in Great Britain and the Con- 
tinental countries to be inquisitorial in their nature, and by concealment, evasion, and per- 
jury demoralizing to the people. We find the Provincial Council (1683) first determining 
that ‘a publick tax on land ought to be raised to defray the publick charge,’ and the 
enactment of 1700, fixing county rates and levies (which law was not enrolled), is believed 
to have been not larger in the subjects of county rates than in the act of 1724, which were 
real estate, horses, cattle, sheep, negroes, and a poll tax. It will be noticed that the per- 
sonal estate here enumerated was visible property not susceptible of concealment, and that 
debts, accounts, merchandise, and ships are nowhere mentioned. In the several enact- 
ments that followed in 1795, 1799, and 1834, the subjects of county levy were substantially 
the same, sheep and slaves being omitted in the last act, and officers added to the last two, 
and it was not until 1844, a period when the State, by large expenditures, had become em- 
barrassed, that, by the act of 29th day of April, 1844, mortgages, money owing by solvent 
debtors, stocks, household furniture, public loans, watches, ctc., were made taxable for 
county purposes. The attempted enforcement of this act was so injurious to the people, by 
driving capital and industrial establishments from the State, and so evaded in returns, that 
by common consent the law remained on the statute book a dead letter until the consolida- 
tion of the city. 

“ At that time (1854) the question was again discussed, and although the councils of the 
city had the power to impose the tax rate upon all the subjects of taxation, in the thirty- 
second section of the act of 1844 we find, by the first ordinances, they limited the levy to 
real estate, furniture, horses, cattle, and pleasure carriages, and so continued until 1864, 
when an act was passed empowering the city to levy taxes on all the subjects of taxation 
contained in that section of the act of 1844, a power which they possessed before, but had 
not exercised. 

“Since that time the authority of the city to levy a tax on mortgages, stocks of Penn- 
sylvania corporations, and occupations, has been repealed. In considering the enlargement 
of the subjects of levy in this city, the fact must not be lost sight of that the State does 
not impose any tax on real estate for State purposes, but derives all its revenue from cor- 
poration stocks and loans, mercantile license, tavern licenses, collateral inheritance, ete., 
and it is estimated that of the gross receipts for 1870 ($6,336,603) more than two fifths of 
the amount ($2,600,000) was derived from the property and business interests of the citi- 
zens of this city.” 
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taxing property beyond their sovereignty or territorial jurisdiction, by 
reason of the possession of its owner, do not follow to a logical conclu- 
sion the principle they have adopted; for they do not hold that real 
estate, as well as personal property, follows the domicile of its owner 
for taxation But for this distinction no good reasons can be given, 
although pretexts, claiming to be reasons, may. One claim, however, 
is obviously as good as another. A robber who should draw romantic 
distinetions between watches and purses would fail in business. If we 
are to be robbers in practice, let us, at least, secure some grace by 
honesty in our professions, and admit that what we thus take is not 
a tax received as the just recompense of a benefit conferred, 
but a compulsory levy, having its cause in our greed and its justifi- 
cation in our power; and as these reasons are as good for a large 
levy as a small one, and the whole of a man’s estate is greater than 
its part, why not take the whole? Still further, if it is right to tax a 
man in Massachusetts, who has come for a lengthened stay from an- 
other State or a foreign country, for the property he has left behind, 
why not the man who has come for a week? If we are to do business 
upon the principle that “might makes right,’ would it not be a 
brilliant stroke to station ourselves at all the avenues of ingress to 
a State, and ery “Stand and deliver! ” to the passengers?) From the 
above citations and arguments, the conelusion would seem to be in- 
evitable that when a State assesses property situated beyond its ter- 
ritory and jurisdiction, and which its laws and processes are not 
competent or able to either reach or protect, or assesses one of its 
own citizens in respect to such property, the act has no claim to be 
regarded as taxation, but is simply arbitrary taking, m no respect 
different in principle from confiscation. 

Tt will also be interesting here to recall some of the antecedents 
of this fiction of law, that personal property, irrespective of its 
sttus, follows the owncr for the purpose of taxation. Its proto- 
type was the ancient taille, or tax of servitude, imposed on persons 
originally bondmen, or on all persons who held im farm, or lease, or 
resided on Jands of the suzerain, and from which proprictors or 
suzerains of the land were exempt. And as no vassal could at will 
divest himself of servitude or allegiance to his lord or suzcrain, so 
the obligation to pay taxes always remained upon him as a personal 
servitude, whatever might be the location of his property. In other 
words, the condition of the masses all over Europe during the 
middle ages was not unlike the condition of the slaves in the United 
States previous to emancipation. They (the slaves) had property in 
their possession, and spoke of themselves as owners of property, but 
in reality their property followed the condition of the servitude of 
their persons, and both persons and property belonged equally to 
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the masters. The taille, furthermore, as a badge of servitude, was 
supposed to dishonor whoever was subject to it, and degrade him, 
not only below the rank of a gentleman, but that of a burgher, or 
inhabitant of a borough or town; and “no gentleman, or even any 
burgher,” says Adam Smith, “who has stock, will submit to this 
degradation.” Now, the idea embodied in the word servitude is an 
obligation to render service, irrespective of or without compensa- 
tion; and the idea upon which the taxation of personal property 
in this country has been based is, that the property owes a 
servitude to the State where the owner resides, irrespective of its 
actual location, in virtue of the obligation which its owner, as a 
citizen, may owe to the State by reason of the protection which the 
State gives him in respect to his person. 

Again, in old times, the division of property into real and per- 
sonal was wholly unknown; and under the common law all prop- 
erty was classed as lands, tenements, hereditaments, and goods and 
chattels. “In the course of time, however, leases of land for a term 
of years were classed as chattels, and were distinguished as chattels 
real; while other chattels, which did not savor of lands, were called 
chattels personal, ‘because,’ says Lord Coke, ‘for the most part 
they belong to the person of a man, or else for that, they are to be 
recovered by personal actions.” And Blackstone tells us that 
‘chattels personal are property, and, strictly speaking, things mov- 
able, which may be annexed to, or attendant on, the person of the 
owner, and carried about with him from one part of the world to 
another’; and as instances he mentions money, jewelry, garments. 
Personal property, in fact, consisted almost entirely of such things 
as could be, and actually were, carried about with the person of the 
owner, or could be easily secreted. And Blackstone also tells us 
that the amount of the personal estate of our ancestors was so trifling 
that they entertained a very low and contemptuous opinion of it; 
and that our ‘ ancient law books do not, therefore, often condescend 
to regulate this species of property.’ Nothing of an incorporeal 
nature, as credits, bonds, and mortgages, certificates of stock, was 
anciently comprehended within the class of personal chattels, and 
in fact there were few or no such instrumentalities for representing 
or facilitating the exchanges of property. It was otherwise as to 
lands or real property, as to which ‘incorporeal lereditaments ’ 
occupied a conspicuous place from the earliest times. Such was 
personal property in the early lustory of our laws. It was of com- 
paratively small importance, and its laws were few and simple; while 
real property, being of a fixed and permanent nature, was regarded 
as immeasurably more valuable, and was governed by laws of its 
own, of the most intricate and abstruse character. And because of 
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the feudal tenure by which lands were held arose the notion, which 
became a fiction of the law, that property, merely personal, always 
attended the person of its owner; while lands, tenements, and heredi- 
taments, being fixed and immovable, and of infinitely more consid- 
eration, were held, from their very nature, as well as from motives 
of political policy, to have a situs of their own, from which they 
derived their laws and incidents, wholly regardless of the domicile 
of the owner. Growing out of the same reasons, it was also the 
prevailing opinion that, while immovables were exclusively gov- 
erned by the law of locality, movables were controlled, accord- 
ing to the same maxim, by the law of the domicile of the owner, and 
not by that of its situs.” In the changed condition of wealth and 
property, such a fiction, however suitable and useful in primitive 
times, would now, in many cases, work the greatest injustice, and 
impair the supremacy which every government should maintain over 
everything within its territory, both on the ground of public expedi- 
ency and the private interests of its citizens. And, according to 
Wharton (Treatise on the Conflict of Laws, 1872), this fiction of law 
has been universally abandoned upon the continent of Europe, ex- 
cept in cases as to rights in respect to personalty which sprang from 
marriage and succession, and would not, furthermore, in Europe, 
find a place in any discussion of the principles of taxation, except 
possibly in a review of curious tax experiences, and for the reason 
that nowhere, except in the United States, is there any system of 
extra-territorial taxation, or any tolerance given to the ideas upon 
which it is founded. 

This question of extra-territorial taxation has been raised repeat- 
edly before the highest courts of the United States, and its wWlegality 
in respect to visible, tangible property is believed to have been in 
every instance affirmed. 

Thus in the State of New York, up to the years 1861-62, the 
rule of assessment of personal property appears to have been in 
accordance with that now recognized in Massachusetts—viz., that 
it follows the owner under all circumstances; but in that year a 
ease of much importance was carried up to its Court of Appeals 
under the following circumstances: One Hoyt was taxed in the city 
of New York for personal property, and resisted the taxation on the 
ground that, although he had personal property outside of the State, 
he had none within the State in excess of his just debts and liabili- 
ties; the property in question without the State being capital em- 
ployed in business in New Orleans, and farm stock and household 
furniture in New Jersey, each taxable by local law in the States 
where situated. The Court of Appeals decided the assessment to be 
illegal, and held (Comstock, C. J.) that the property was actually 
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situated in other States, in other sovereignties, protected by their 
laws and taxable there, and therefore it ought not to be subject to a 
second taxation in New York. 

The court also, in rendering the decision, used the following lan- 
guage: “There seems to be no place for the fiction ” (that personal 
property follows the owner) “in a well-adjusted system of taxation. 
In such a system a fundamental requisite is that it be harmonious, 
but harmony does not exist unless the taxing power is exerted with 
reference exclusively either to the situs of the property or to the resi- 
dence of the owner. Both rules can not obtain, unless we impute 
inconsistency to the law and oppression to the taxing power. Which- 
ever of these rules we find to be the true one, whichever we find to 
be founded in justice and the reason of the thing, it necessarily 
excludes the other; because we ought to suppose, indeed, we are 
bound to assume, that other States and governments have adopted 
the same rule. If, then, proceeding on the true principles of taxa- 
tion, we subject to its burdens all goods and chattels actually within 
our jurisdiction without regard to the owner’s domicile, it must be 
understood that the same rule prevails everywhere. If we proceed 
in the opposite rule, and impose the tax on account of the domicile, 
without regard to the actual situs, while the same property is taxed 
in another sovereignty by reason of its situs there, we necessarily 
subject the citizen to a double taxation, and for this no sound reason 
ean be given.” 

In further support of its position the court made use of the fol- 
lowing illustration: “A citizen, a resident of Massachusetts, may 
own a farm in one of the counties of this State, and large wealth 
belonging to him may be invested in cattle, in sheep or horses, which 
graze the fields, or are visible to the eyes of the taxing power. Now, 
these goods and chattels have an actual situs as distinctly as the farm 
itself. Putting the inquiry, therefore, with reference to both, ‘ Are 
they real estate, and personal?’ so as to be subject to taxation under 
that definition. It seems that but one answer can be given to this 
question, and that answer must be according to the actual truth of 
the case. If we take the fiction instead of the truth, then the silus 
of these chattels is in Massachusctts, and they are not within this 
State. The statute means one thing or the other; it can not 
have double or inconsistent interpretations; and as this is impos- 
sible, so we can not, under and according to the statute, tax the 
citizen of Massachusetts with respect to his chattels here, and at the 
same time tax the citizen of New York in respect to his chattels 
having an actual situs there. In both cases the property must be 
within the State, or there is no right to tax at all.” 

Since this decision by its highest court, personal property, though 
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owned in the State of New York, is not taxable to its owner there, 
provided it is capable of and has a permanent situs away from the 
owner or his domicile. 

The United States Supreme Court (Hayes vs. Pacific Mail Com- 
pany, 17 Howard, 713) deeided that the situs of a vessel for State 
taxation is only at the port where it is registered, and not where 
it may happen to be. 

In the ease of The City of New Albany vs. Meekin (3 In- 
diana Reports, 481), the defendant was a resident of New Albany, 
and was assessed for personal property in respect to a steamboat 
enrolled at Louisville, Kentucky, and whieh touehed only oeca- 
sionally at New Albany. It was held that the tax was illegal, 
the Supreme Court observing that “the only question we have 
to eonsider is whether the boat or the defendant’s share is within 
the city.” 

It is also an interesting circumstance that this legal controversy 
concerning the situs of a ship for the purpose of taxation has its 
almost the exact counterpart in the records of English law; case after 
ease having formerly come up before the English courts in which the 
question involved was: Shall the ship or her owners be taxed at the 
place of the vessel’s registry, or at the domicile of her proprietors? 
The ultimate deeision was, that the only situs of a vessel for taxation 
is the port of her registry, and this decision was recognized in prac- 
tice until Parliament and the people arrived at the conclusion that it 
was for the interest of the nation that ships should no longer be taxed 
directly in any manner. 

The United States Supreme Court, in the case of the Northern 
Central Railroad vs. Jackson (7 Wallace 262), also affirmed the 
principle that two States can not tax at the same time the same prop- 
erty, nor can a State tax property and interest lying beyond her 
jurisdiction. The railroad corporation in question, extending from 
Baltimore in Maryland to Sunbury in Pennsylvania, was the result 
of the consolidation of four railroad companies, one incorporated by 
the State of Maryland and three by the State of Pennsylvania. The 
latter State imposed a tax of three mills per dollar of the prineipal 
of each bond issued by said road, which tax the company, at their 
office in Baltimore, deducted from the eoupons of the bonds of said 
consolidated road held by Jackson, an alien, resident in Ireland. 
The court, by Mr. Justice Nelson, decided adversely to the tax, on 
the ground that the bonds were issued upon the credit of the line of 
the road, a portion of whieh was within the jurisdietion of the State 
of Maryland, and that the security, bound and pledged for the pay- 
ment of the bonds and of the interest on them, embraces the Mary- 
land portion of the road equally with that portion situated in the 
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State of Pennsylvania; respecting which condition of affairs the 
court used the following language: 

“Tt is apparent, if the State of Pennsylvania is at liberty to tax 
these bonds, that to the extent of this Maryland portion of the road 
she is taxing property and interest beyond her jurisdiction. Again, 
if Pennsylvania can tax these bonds, upon the same principle Mary- 
land can taxthem. This is too apparent to require argument. The 
consequence, if permitted, would be double taxation of the bond- 
holder, and its effect is readily seen. Thus a tax of three mills per 
dollar of the principal, at an interest of six per centum, payable 
semiannually, is ten per centum per annum of the interest; a tax, 
therefore, by each State, at this rate, amounts to an annnal reduc- 
tion from the coupons of twenty per centum; and if this consolida- 
tion of the line of the road had extended into New York or Ohio, 
or into both, the deduction would have been thirty or forty. Jf 
Pennsylvania must tax bonds of this description, she must confine it 
to bonds issued exclusively by her own corporations. Our conclusion 
is, that to permit the deduction of the tax from the coupons in ques- 
tion would be giving effect to the acts of the Pennsylvania Legisla- 
ture upon property and interests lying beyond her jurisdiction.” 

Again, the national (United States) bank act acknowledges, and 
the courts of the United States have so held, that a bank has a situs 
and its shares a situs where the bank is located, and not where the 
stockholders reside. The national bank act, therefore, discards the 
usual State principle of taxation, that personal property follows the 
owner. 

A debt inenrred for stock in a corporation has recently (1897) 
been held by the Appellate Supreme Court of New York as non- 
taxable, because the assets represented by the stocks are assessed and 
taxed. 

But are credits, in any or all of the various forms in which they 
are exemplified, property? This question brings us face to face with 
another of those curious anomalies of opinion and practice that char- 
acterize this whole subject of taxation. 

In most of the States of the Federal Union credits are generally 
regarded as property, and are made the subject of taxation at the 
residence or domicile of their owner, and are held to embrace all 
debts due from solvent debtors, whether on account, contract, note, 
bond, or mortgage, and stocks in moneyed corporations, irrespective 
of the place where such securitics may be at the time the assessment 
shall be made. In States, however, like New York, which reject 
the assumption that the situs of movable, visible, personal property 
for taxation follows the owner irrespective of its actual location, and 
accept the decision of its own courts, that the situs of such property 
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for taxation is where t¢ ts, and independent of the domicile of its 
owner, the opposite rule is held to apply to credits. 

On the other hand, in all other countries of high civilization, 
credits are not regarded as property in the sense of an actuality, 
and are not subjected to direct taxation. In France, which is at 
the present encumbered with a greater national debt than has 
ever before been borne by any nation, and where almost every 
expedient for raising revenue to defray its extraordinary na- 
tional expenditures has been resorted to, no attempt or even a 
proposition has been made to tax credits. It is, therefore, of the 
first importance that the American public, and especially that por- 
tion of it that enacts tax laws, shall have a clearer and more correct 
idea of the nature of property than it now possesses; and that there 
shall be eliminated from all such laws the idea that extensively 
prevails in the United States, but in no other country, that “ noth- 
ing ” can be “something,” if a statute will only so provide. 

That there is some warrant and defense for such an idea is to 
be found in the fact that there is not a unity of opinion among 
economists on this subject; and that in common parlance and dic- 
tionary use the term “ property ” is made applicable to the qualities, 
rights, and titles of “things” equally with the things themselves. 
Thus, according to the ancient though still existing law of Scotland, 
what is termed “real property ” in England is termed “ heritable 
rights’ in Scotland, and what is termed “ personal property” in 
England is termed “ movable rights” in Scotland. Ancient usage 
is, however, no warrant for the continued use of definitions not ap- 
plicable to new conditions, and the aceeptance of which as authority 
for conduct is provocative of immorality, injustice, and unsound fiscal 
policy. Prof. H. Dunning Macleod, a distinguished English econo- 
mist, who has many adherents, has vigorously advanced the idea that 
everything that can be bought and sold is property, and assigns to 
the old Greek philosopher Aristotle the honor of its original concep- 
tion; but without mentioning that at the period at whieh Aristotle 
lived there was practically nothing bought or sold exeept things 
tangible and visible, and that credits were practically unknown. 

Attractive as this idea may be in theory, it needs but practical 
application to demonstrate its absurdity. Thus, when the Chureh 
sold “absolution” from sin, did the buyer, to quote from old 
Wycliffe, “have property in ghostly goods, in whieh no material or 
property may be regarded as inhering”’? Service, again, is bought and 
sold; but when its purehase, as in the ease of the hire of incompetent 
or dishonest persons, results in the impairment or complete waste or de- 
struction of property, is it entitled to be regarded as property?) When 
a ticket to a theater or concert is sold and bought, can the temporary 
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right to a seat, or the brief sense of pleasure which the purchaser 
receives in return, and which he can not perpetuate without renewed 
buying, and can not transfer to another person, be entitled to be 
called property? “ When socialists and communists,” says Professor 
Macleod, “ wish to destroy property, it is not the material things they 
wish to destroy, but the exclusive right which private persons have 
in them.” If this assertion is warranted, the question is pertinent, 
Why is it, when socialists or communists have the opportunity to 
destroy property, they rarely proceed against property over which 
private persons have exclusive control—like private dwellings—but 
rather against monuments or buildings, and constructions which are 
acknowledged to be public as respects use and control? Again, 
Professor Macleod further holds that not only is the right to a thing, 
which is not at the time of sale in existence, but is to be acquired in 
the future, property; but also that a mere promise to deliver a com- 
modity is property of the same general nature as money and an 
actuality. 

Tur Forrren-HetD Bonp Casn: a NEw Crarrer or ProcRress. 
—Any review of this general subject of “double taxation ” would 
be imperfect that failed to particularly call attention to a decision of 
the United States Supreme Court which, although of the first impor- 
tance as touching the correct administration of a free and intelligent 
government, has thus far attracted little attention, even among 
members of the American bar. 

The subject in question, furthermore, illustrates the historical 
principle that changes in free governments have more often been 
effected through the decisions of their highest courts than by direct 
legislation. Thus it is known to all who have examined the theory 
and practice of local taxation in the United States, that a hundred 
years ago or less, the lawmakers of England entertained very gen- 
erally the same opinion in regard to this subject which is yet popu- 
larly accepted in this country, namely, that in order to secure exact 
justice and equality it is essential to attempt to subject all property 
of the taxpayer—real and personal, tangible and intangible, visible 
and invisible—to one uniform rate of valuation and assessment; 
although it must then, as now, have been evident to every one on 
reflection that, in order to attempt to do this, it would be necessary 
to endow the assessors with more than mortal powers of perception, 
so as to enable them to see what was invisible, and measure what was 
intangible and incorporeal (debts and credits, for example); and that, 
in default thereof, any practical application of this theory must re- 
sult in rank absurdity and injustice. And yet it is curious to note 
that the change in English taxation, when it came about, was not 
due to any such process of reasoning on the part of the people, or to 
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any positive sentiment on the part of the state, but rather to.a series 
of legal decisions by its courts, which gradually undermined the 
whole system of British local tax assessment, until it tumbled down, 
as it were, imperceptibly, and gradually became replaced, from neces- 
sity, by a theory which approximated more elosely to the prineiples 
of sound political economy and the dictates of common sense. 

Thus, one of the first of the old-time maxims which gave way 
under these decisions was the fiction of law that all property for the 
purpose of taxation followed the person or domicile of the owner 
(in virtue of which real estate was once taxed, under the British 
system, where the owner resided, in place of where the property was 
situated, used, and proteeted), and its replacement by the more 
rational principle that for all purposes of assessment the situs of 
property is where the property actually is; while other decisions of a 
similar character, following one another by intervals of years, for- 
bade the taxation, for local purposes, of all evidenees of national 
indebtedness, or “ consols ”’; affirmed the situs of a vessel for taxa- 
tion to be at the port of its registry, irrespective of the domicile of the 
owner; and declared that all negotiable instruments are chattels per- 
sonal, and the like; until the British system of local taxation, like the 
Freneh, Belgian, and German, has come to be based on the assess- 
ment of comparatively few objects, and the avoidance in assessment, 
to the greatest possible extent, of all personal inquisition and arbi- 
trary treatment. 

A case in question determining definitely, as it would appear, 
the hitherto questionable situs for State taxation of all that large 
class of personal property comprised under the general term “ ne- 
gotiable instruments ”—i. e., State, municipal, railroad, and other 
corporate bonds, eireulating notes of banking institutions, promissory 
notes payable to bearer, ete.—is reported in the fifteenth volume of 
Wallace, under the title of State Tax on Foreign-held Bonds, and in 
brief may be thus stated: 

The State of Pennsylvania, by a law passed in 1868, required the 
officers of every company, exeept banks or savings institutions, incor- 
porated and doing business in that State, to retain a tax of “ five per 
cent” upon every dollar of interest paid by such company to its 
bondholders or other creditors, and to pay over the same to the State 
Treasurer for the use of the Commonwealth. The plaintiff in this 
speeifie case—the Cleveland, Painesville, and Ashtabula Railroad 
Company—denied the legality of the tax, and, appealing to the 
State courts, alleged, among other things, the following in support 
of its position: 

“That the greater portion of the bonds of the company having 
been issued upon loans made and payable out of the State to non- 
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residents of Pennsylvania, citizens of other States, and being held by 
them, the act in question, in authorizing the tax upon the interest 
stipulated in the bonds, so far as it applied to the bonds thus issued 
and held, impaired the obligation of the contracts between the bond- 
holders and the company, and was therefore repugnant to the Con- 
stitution of the United States and void.” 

The several State courts of Pennsylvania, however, affirmed the 
validity of the tax; but the case having then been carried on writ of 
error to the Supreme Court of the United States, the latter in De- 
cember, 1873, reversed the judgment of the State courts, and decided 
in favor of the plaintiff; the opinions of the court, as expressed by 
Mr. Justice Field, being substantially as follows: 

I. The power of taxation of a State is limited to persons, prop- 
erty, and business within her jurisdiction; all taxation must relate 
to one of these subjects. 

II. The tax laws of a State can have no extraterritorial opera- 
tion; nor can any law of a State inconsistent with the terms of a 
contract made with and payable to parties out of the State have any 
effect upon the contract while it is in the hands of such parties or other 
non-residents of the State. 

III. Bonds issued by a railroad company are property in the 
hands of the holders, and when held by non-residents of the State in 
which the company was incorporated are property beyond the juris- 
diction of the State. 

It will be observed under the third head (the language above 
quoted being the official prefatory syllabus of the decision) that the 
court lays down the rule that negotiable bonds are property, not in 
the place where issued, as was claimed by the authorities of Pennsyl- 
vania, and not at the domicile of the owner irrespective of actual 
presence, as was generally claimed by the State tax officials, but tn 
the hands of the holders at the place where the bonds are actually 
situated, whether the holders be actual, bona fide owners or other- 
wise. And the following is the exact language in which the de- 
cision was expressed: 

“Tt is undoubtedly true that the actual situs of personal property 
which has a visible, tangible existence, and not the domicile of its 
owner, will in many cases determine the State in which it may be 
taxed. The same theory (i. e., the actual sttws determinative) is true 
of public securities consisting of State bonds, and bonds of municipal 
bodies, and cirenlating notes of banking institutions; the former, by 
general usage, have acquired the character of, and are treated as, 
property in the place where they are found, though removed from 
the domicile of the owner; and the latter are treated and pass as 
money wherever they are.” 
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If, now, there is any meaning in words, and if the authority of 
the United States Supreme Court in defining the powers and juris- 
diction of the States is as absolute as is generally supposed, it is 
clearly evident that the first clause of the above-quoted opinion 
effectually establishes the unconstitutionality and legality of the 
theory and practice of Massachusetts and other States, namely, that 
in virtue of jurisdiction over the person and domicile a State has a 
right to tax so much of the visible, tangible, personal property of its 
citizens—i. e., horses, cattle, stocks of goods, money, bullion, and the 
like—as may be without its territory and jurisdiction: the law of 
Massachusetts, for example, defining personal property for the pur- 
pose of taxation to be “ goods, chattels, money, and effects, wherever 
they are.” * 

If it be objected that the court, by using the expression “in 
many cases,” does not make its rule absolute and unqualified, the 
answer is that the exceptions, when understood, will be found to be 
of a character which proves and strengthens the rule, rather than 
antagonizes it. Thus, as has been already noticed, the United States 
Supreme Court has decided that the situs for taxation of vessels 
which move about on the high seas or navigable inland waters must 
be at the home port where they are owned and registered; and it 
also stands to reason that the situs of such property as railroad cars, 
or other chattels which as a condition of using are perpetually om 
transitu, in order to avoid duplicate taxation and conflicting statutes, 
must be taxed, if taxed at all, under the head of the franchise of the 
company or owners. But in all cases where fixity, or permanence 
are conditions of using, it may be unquestionably affirmed that the 
court intended to make no exception in its rule for determining where 
visible, tangible, personal property may be taxed, and where, also, it 
is of necessity exempted from taxation. 

TAXATION AND PROTECTION CORRELATIVE.—It ought to be super- 
fluous, but in view of existing opinions and practices it is neverthe- 
less expedient to say that the reason of this rule is founded upon a 
circumstance alike conformable to law and common sense, which is 
that taxation and protection are correlative terms; or, in other 
words, according to the political theory of onr governments, na- 
tional and State, and, in fact, of every government claiming to be 
free, that taxes are the compensation which property pays to the. 
State for protection; or, as Montesquicu, in his Spirit of Laws, has 


* In Massachusetts, within the last half century, a citizen has been threatened with 
arrest and imprisonment for objecting to pay taxes in that State on goods located in a store 
in San Francisco and paying taxes thereon in the State of California. Bullion in the vaults 
of the Bank of England has also been taxed to citizens of Massachusetts as personal prop- 
erty within a comparatively recent period. 
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it, and as the United States courts have again and again expressed 
it, that “the public revenues are a portion that each subject gives 
of his property in order to secure and enjoy the remainder.” When, 
therefore, a State like Massachusetts assesses property situated be- 
yond its territory and jurisdiction, and which its laws are not com- 
petent or able to either reach or to protect, or assesses one of its own 
citizens in respect to such property, the act has no claim to be re- 
garded as taxation, but is simply arbitrary taking, or confiscation, 
and a procedure which the United States Supreme Court has, at 
least in the case under consideration, declared to be unconstitutional, 
and therefore illegal and unwarranted. But the Supreme Court of 
the United States has placed itself on record before in respect to the 
principle that protection and taxation are correlative; and in another 
ease, which appears almost wholly to have escaped the attention of 
the American bar and public, its decision is invested with a his- 
torical as well as a legal interest. Thus, in September, 1814, the 
country being then at war with Great Britain, the town of Castine 
in Maine was captured by the British, and remained in their exelu- 
sive possession until after the ratification of peace, in 1815. During 
this period the British Government exercised all civil and military 
authority over the place; established a customhouse, and allowed 
goods to be imported, which goods remained in Castine after it was 
evacuated by the enemy. After the re-establishment of the Ameri- 
can Government, however, the United States collector of customs, 
claiming a right to American duties on the goods im question, de- 
manded payment of the same from the owners or importers, and, the 
claim being resisted, the case went up to the Supreme Court, where 
Judge Story, then upon the bench, gave judgment for the defendants 
as follows: 

“We are all of the opinion that the claim for duties can not be 
sustained. By the conquest and military occupation of Castine, the 
enemy acquired that firm possession which enabled him to exercise 
the fullest rights of sovereignty over that place. The sovereignty 
of the United States over the territory was of course suspended, 
and the laws of the United States could no longer be rightfully en- 
forced there, or be obligatory upon the inhabitants who remained 
there and submitted to the conquerors. By the surrender, the in- 
habitants passed under a temporary allegiance to the British Govern- 
ment, and were bound by such laws, and such only, as it chose to rec- 
ognize and impose. From the nature of the case, no other laws 
could be obligatory on them; for where there is no protection, or 
allegiance, or sovereignty, there can be no claim to obedience.” 

But to return to the subject more immediately under considera- 
tion. The court having thus affirmed the situs for the taxation of 
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personal property whieh has a visible and tangible existence, has now 
taken a further step forward, and in the second elause of the opinion 
above quoted asserts that “the same thing is true of publie seeuri- 
ties consisting of State bonds, and bonds of municipal bodies, and 
eireulating notes of banking institutions ”’; namely, that their situs 
for assessment and taxation is wholly irrespective and apart from any 
whereabouts of the owner or his domicile, but is where the securi- 
ties actually are. So much, then, is so elear that even the most 
obstinate of assessors under the present arbitrary system will find 
it difficult, in respeet to the items specified, to interpret the law 
and rule of action otherwise. But it is to be observed that nego- 
tiable railroad bonds are not, in the opinion quoted, specifically 
mentioned. 

That they, however, follow the same law as municipal and State 
bonds, and were intended by the court to be ineluded in the same 
category, 1s, however, obvious, for the following reasons: | 

1. The subject-matter of the case and of the decision was a rail- 
road bond. 

2. The eharaeter of a railroad bond as a negotiable instrument is 
in all respects the same as a State or municipal bond. 

3. The reason which undoubtedly led the court (as it must every 
unprejudiced reader who thinks upon the subject) to the eonelusion 
that State, munieipal, and railroad bonds and bank notes follow the 
same rule, in respect to their situs for taxation, as other personal 
property of aeknowledged visible and tangible character is that the 
property of all sueh instruments runs with the instrument, wholly 
irrespective of the residenee of the owner, and consequently, in 
respect to title, passes by delivery. By public securities, also, the 
eourt undoubtedly meant all negotiable securities whieh are payable 
to the publie—that is, to bearer wherever he may be; or, in other 
words, a publie seeurity, from its very nature, is subject to no pre- 
vious equities between the original parties creating or issuing it, and 
the sum agreed to be paid is a liquidated and adjusted sum which 
must be paid to the publie—that is, the holder; and the situs of 
sueh property from neeessity follows the instrument to the publie, 
and can be nowhere else than where the instrument aetually is. On 
the other hand, if the instrument was subjeet to equities, the prop- 
erty might be where the parties creating it or owning it resided. 
And if this position is not eorreet, dealings in all sueh seeurities; or 
upon the stock exchange, or in open market would be impracticable; 
inasmuch as the purchaser would be obliged to institute an investiga- 
tion as to whether the title for each specific bond vested in the 
vendor or some other person; and as there is no registration of the 
transfer of sueh property, as there is in the ease of real estate, the 
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investigation must be practically impossible. So, also, in the case of 
circulating notes of banking institutions: if their title did not pass 
by delivery, or, in other words, if their situs as property was not 
under all circumstances accepted as in the hand of the holder, their 
use as money would be impossible; and the courts, recognizing this 
principle most fully, have always held that in cases where negotiable 
instruments or money have been stolen, and in consideration for 
value received have come into the hands of innocent third parties, the 
title to such property in the hands of the holders is perfect and irrev- 
ocable. 

Again, the circumstance that State, municipal, and railroad 
bonds, and all other strictly negotiable instruments, even ware- 
house receipts payable to bearer, are subject to attachment by legal 
process only at the place where they actually are, and without regard 
to the whereabouts of the owner or his domicile, of itself also clearly 
defines and limits the situs of such property for taxation; for clearly 
a State which has the power to make a legal attachment operative 
against a given property has also the power to tax such property; 
while, on the other hand, a State which through lack of possession 
and jurisdiction, can not attach a specific property, certainly can not 
enforce its tax laws against it, or give protection in case its rights 
or the rights of its owner are violated. And, again, can the right 
to tax personal property exist in a State from which the property 
is so confessedly absent that there is neither right, power, nor possi- 
bility of passing title to it within the territory of the State by 
delivery? 

That the view thus taken respecting the situs of negotiable in- 
struments, and especially of railroad mortgage bonds, for taxation, 
is in strict conformity with the opinion of the Supreme Court, is also 
evident from the fact that in summing up the cowrt held that not 
only was a mortgage bond issued by a railroad chartered by Penn- 
sylvania, and in the hands of a non-resident, property out of the 
State, and as such beyond the jurisdiction of the taxing power of the 
State, but also that the State could not tax such property even when 
owned by a citizen and resident, unless the bond was at the time 
of assessment actually within the territory of the State. And as this 
point is a most important one, it is desirable to ask attention to the 
exact language of the court establishing it. 

“We are clear,” says Justice Field, “that the tax can not be 
sustained; that the bonds, being held by non-residents of the State, 
are only property in their hands, and that they are thus beyond the 
jurisdiction of the taxing power of the State. ven where the bonds 
are held by residents of the State, the retention by the company of a 
portion of the stipulated interest can only be sustained as a mode of 
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collecting a tax upon that species of property in the State. When the 
property 1s out of the State, there can be no tax upon it for which 
interest can be retained. The tax laws of Pennsylvania ean have no 
extra-territorial operation.” 

The decision of the United States Supreme Court, of which an 
analysis has been above given, ought therefore to be regarded as eon- 
stituting a real chapter of progress in American local taxation; be- 
cause, by contributing powerfully to break down the present popu- 
lar system, which, founded on an erroneous and impracticable prin- 
ciple, never has been and never can be executed with justice and 
efficiency, the time is thereby hastened when a better system shall 
be accepted and inaugurated. The logic of this decision, moreover, 
will not only pervade courts—State and Federal—but will be felt 
in legislative halls, and be impressed upon the conscience of the 
people. The court itself, in referring to the tax under considera- 
tion, says with great point and truth: “Jt ts only one of many cases 
where, under the name of taxation, an oppressive exaction is made, 
without constitutional warrant, amounting to little less than an arbi- 
trary seizure of private property. It 1s, m fact, a forced contribu- 
tion levied upon property held in other States, where it 1s subjected, 
or may be subjected, to taxation upon an estimate of its full value.” 

But this new decision teaches us that all personal property, if 
taxed at all, must be taxed in the city or town where found, and not 
elsewhere. The injustice and oppression are also the same as in the 
case of State exterritorial taxation when the tax is levied upon a per- 
son for property not within the district where the property is actually 
located and protected. It is only a degree of oppression, and this 
authoritative opinion of the United States Supreme Court can not 
fail to give a new impulse to the feeling that taxation without protec- 
tion is merely legalized brigandage. 


“Wary do we study animals at all?” asks Prof. L. C. Miall, in his British 
Association address. ‘Some of us merely want to gain practical skill be- 
fore attempting to master the structure of the human body ; others hope to 
qualify themselves to answer the questions of geologists and farmers ; a 
very few wish to satisfy their natural curiosity about the creatures which 
they find in the wood, the field, or the sea. But surely our chief reason for 
studying animals ought to be that we would know more of life, of the 
modes of growth of individuals and races, of the causes of decay and ex- 
tinction, of the adaptation of living organisms to their surroundings. 
Some of us aspire to know in outline the course of life upon the earth, and 
to learn or, failing that, to conjecture, how life originated. Our own life 
is the thing of all others which interests us most deeply, but everything 
interests us which throws even a faint and reflected light upon human 
life.” 
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OME little interest having again been awakened in the outside 
world concerning the West Indian Islands, the question is ocea- 
sionally asked, Had those islands any aborigines when discovered by 
Europeans? If there were natives, do any of them remain? Both 
questions may be answered in the aflirmative. The West Indies, or 
Antilles, consist of many hundreds, or even—reckoning keys or very 
small islands—several thousand islands varying in area from those 
which, like Cuba and Jamaica, number their square acres by the 
million, to the tiny key of half an acre or less. The greater number 
of these—indeed, all capable of supporting a population, with the 
exception of Barbados—contained inhabitants when first discovered. 
Barbados, though containing numerous evidences of former occupa- 
tion, was uninhabited when taken possession of by its first European 
settlers, the English. 

The peculiar interest attaching to the mecting between the Euro- 
pean navigators and the Western barbarians is that—putting aside 
the discoveries of the Northmen in the tenth and eleventh centuries 
—it is the first meeting between modern and prehistoric man of 
which we have any account. Till the beginning of the nineteenth 
century the civilized world knew little or nothing of prehistoric man, 
and prehistoric anthropology was an unknown science. To have 
stated that man had existed on the earth more than four thousand 
years B. c. would have been regarded as heresy, and to have held that 
he had roamed over Europe when the mammoth crashed through its 
forests, and when the stately megaceros and reindeer browsed on its 
bogs, would have been considered the wildest folly. The stronger 
hight that is being thrown on those times of long ago first shone in 
Denmark, where the study of runie stones and characters led to the 
disclosure of evidences of human occupation of that country far ear- 
lier than had ever heretofore been suspected. Subsequently, the finds 
at Abbeville, the discovery of the lake dwellings in Switzerland, the 
investigations in the caves of Kirkdale and Kent’s Hole in England, 
with others too numerous to mention, awoke widespread interest in 
the newly arisen branch of investigation; learned men began to com- 
pare the remains and relies of the aborigines of America with those 
of Europe, and at length began to recognize that when Columbus 
landed on Guanahani, and was met by its painted and trembling 
inhabitants, the people of the Old World, instead of finding men of 
a new kind, were in reality standing face to face with men such as 
in Europe had been extinct for nigh two thousand years. This it 
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is that gives such fascination to the descriptions left us by those who 
first saw men who were living very much as must have done the 
owners of the Cro-Magnon and Neanderthal skulls, and that lends 
such peculiar interest to all vestiges and traces that have been pre- 
served of a people secluded from all contact with those more enlight- 
ened than themselves. 

Fortunately, there is considerable material available for so inter- 
esting a study. Besides relics of the aborigines in the shape of 
skulls, bones, stone and wooden implements, and rock-carvings, some 
of which are more or less abundant in most of the islands, the early 
writers have left us graphic descriptions of these people, their man- 
ners and customs; and they give us the facts as they passed before 
their eyes, without any endeavor to bend such facts to the support 
of their own pet theory, or to explain what they did not understand, 
save by the usual and satisfactory method of assigning everything 
of which they disapproved or for which they could not account to the 
agency of the devil. 

It is indeed fortunate that the discoverers have given us so many 
details of what they saw in those beautiful islands, which they flat- 
tered themselves were the outposts of the empire of the Great Khan, 
for the people they saw there have long since passed away, leaving 
no posterity behind them, save in the case of the Caribs of Dominica 
and St. Vincent. The Lucayans of the Bahamas, the Arrowauks of 
Cuba and the larger Antilles have for the last three hundred years or 
so been extinct. It is true that at Parottee Point, in Jamaica, a 
few of the fishermen claim to have Indian blood in their veins, and one 
old man assured me he was a pure Indian by descent. These people 
had straight black hair, and were decidedly different in feature to 
their negro neighbors. However, in all probability the Indian ele- 
ment is accounted for by Indians having not infrequently been 
brought to Jamaica either from the Mosquito coast or Florida. Sir 
Hans Sloane, who came to Jamaica more than two centuries ago as 
physician to the Duke of Albemarle, speaks of Indians there— 


not natives of the island, they being all destroyed by the Spaniards, but are 
usually brought by surprise from the Mosquitos or from Florida, or such 
as were, slaves to the Spaniards aud taken from them by the English. 
They are very good hunters and fishers, but are naught at working in the 
field or slavish work. and if checked or drubbed are good for nothing, 
therefore are very gently treated and well fed. 


Curiously enough, at the present day the people claiming Indian 
descent in Jamaica are still expert fishermen. 

J was informed by General Légitime, ex-President of Haiti, that 
in that island, in the wild, forest-clad mountains beyond Jacmel, 
people live in the woods who never visit the towns or hold any com- 
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munication with the present owners of the island, and who are be- 
lieved to be deseendants of the native Indians. It would be interest- 
ing if some communieation with these people eould be established, 
but meantime it is as likely they may be Maroons as Indians, for all 
concerning them is too vague and uneertain to allow at present of 
their being regarded as representatives of the aborigines. 

In Dominica, St. Vineent, and Trinidad a few of the primitive 
inhabitants still remain. They are Caribs, who were a fierce and 
warlike raee, the bitter enemies and persecutors of the eomparatively 
mild and inoffensive Arrowauks. Both tribes still exist in Guiana, 
and apparently have forgotten their old differences. It is probable 
that the Arrowauks were the earliest arrivals in the islands, but when 
their migration from the mainland took place there are not sufficient 
data for saying: all we know is that it must have been long ages 
before the arrival of the Europeans. In Hispaniola (now the negro 
republics of Haiti and Santo Domingo) the absence of any legend of 
a distant origin would allow of the native Indians having had a 
legitimate claim to being an autochthonous race, or at any rate points 
to the great length of time that must have passed since their canoes 
had earried them aeross the breezy Caribbean Sea, from the cradle 
of their race far away in the dense and mysterious forests of South 
Ameriea. The Indians of Hispaniola, like many others of their 
brethren, handed down their histories and traditions in songs which 
were chanted before the people on festivals and other great occa- 
sions, and which were often aecompanied by danees. On great 
occasions they danced to the sound of a drum made out of the trunk 
of a tree and played by a cacique. In these songs or hymns the 
tradition was recorded that the first men came out of two eaverns in 
the island. The sun was irritated at the advent of mankind, so 
changed the guardians of the caves into stones, and metamorphosed 
the men who had eseaped from the caves into trees, frogs, and differ- 
ent animals. In spite, however, of these efforts on the part of the 
great luminary, the world became peopled. Another tradition de- 
elared that the sun and moon themselves had eome out of a cavern 
in Haiti. 

The traditions of the Lucayans, on the contrary, all pointed to the 
Lucayans having come to those islands from a land to the south, so 
probably their residence in the Bahamas had not been for so long a 
period as to blot out all recollection of the large islands where their 
race had struck such firm root on its migration from the mainland. 
That the Arrowauk oceupation of the islands had been of long dura- 
tion, a mass of evidence appears to show. In Cuba artificially flat- 
tened skulls have been discovered imbedded in lime rock in caves 
near Cape Maisi. With them were found fragments of pottery, an 
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earthen jar containing bones, and some stone axes or celts, popularly 
known as “ thunderbolts.” In Jamaica we ourselves found pottery 
and bones imbedded in a cave in the rocks, out of which we had to 
break them with a machete, or cutlass. In the Jamaica cave, how 
ever, the lime in which the bones were incrusted appeared to be of 
stalactitic nature, and may have been deposited more rapidly than 
would have been the formation of true limestone. The district in 
which the eave is situated (the St. John’s [hlls, Guanaboa) is a very 
dry one, and there was no appearance of any drip from the roof or 
sides of the eave when we visited it; so it may be assumed that the 
incrustation must, in any case, have been a slow process. ‘The 
Indians had been exterminated in Jamaica for a considerable period 
before its occupation by the English, which took place in the days of 
Cromwell, so even a low computation of the lapse of time must assign 
a respectable antiquity to the inerusted pottery and bones. When 
more extensive researches and explorations take place, it is possible 
that traces of human presence may be discovered in some of the 
older rocks or strata of some of the islands. 

That all the larger islands were inhabited by a race which was 
divided into tribes, some of which spoke different dialects, but which 
derived their origin from the same stock, is shown not alone from 
evidence afforded by skulls, pottery, and implements, but from the 
fact of identity of language. On Columbus’s first voyage he carried 
home with him some of the natives to exhibit in Spain. Among 
these was a boy named Didacus, taken by the admiral from Guana- 
hani, now generally known as Watling’s Island, the scene of the 
landfall. We are told that Didacus “was a man from his child’s 
age, brought up with the admiral.” Later on he sailed with Colum- 
bus back to the Antilles and acted as his interpreter, and eventually 
Guarionexius, the King of Cibana (in Hispaniola), in order to secure 
to himself the friendship of Columbus, gave his sister as wife to 
Didacus. In most of the islands Didacus appears to have under- 
stood the language with ease, and when he failed to do so the fact is 
expressly stated. This was the case at one end of Cuba. 

But here [writes the old chronicler] Didacus, the interpreter, which 
understood the language of the beginning of Cuba, understood not them 
one whit; whereby they [the Spaniards] considered that in many prov- 
inces of Cuba were sundry languages. 

Who these people were whose tongue was incomprehensible to 
a Lucayan, who spoke the Arrowauk language, we have no means of 
judging. As Didacus could not understand these people “one 
whit,” the difference in their tongne from that of the generality of 
the Arrowauk descendants must have been very great, more so ap- 
parently than that of a diversity of patois or of accent. This seems 
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to point to the fact that there were other Indians living in some of 
the islands besides Arrowauks and Caribs. We know that from 
time to time Indian traders from the mainland visited the islands, 
and some of them may have remained and settled in them. On his 
fourth voyage Columbus met some of these trading canoes, and 
Peter Martyr gives a detailed account of the event from a letter 
written by Columbus himself. 


Leaving the islands of Cuba and Jamaica on his right hand toward the 
north, he [Columbus] writeth that he chanced upon an island more south- 
ward than Jamaica, which the inhabitants call Guamassa, so flourishing 
and fruitful that it might seem an earthly paradise. Coasting along by 
the shores of this island, he met two of the canoes or boats of those prov- 
inces, which were drawn of two naked slaves against the stream. In these 
boats were carried a ruler of the island, with his wife and children, all 
naked. The slaves, seeing our men aland, made signs to them to stand 
out of the way, and threatened them if they would not give place. Their 
simpleness is such that they neither feared the multitude or power of our 
inen, or the greatness and strangeness of our ships. They thought that 
our men would have honored their master with like reverence as they did. 
Our men had intelligence at the length that this ruler was a great mer- 
chant, which came to the mart from other coasts of the island, for they ex- 
ercise buying and selling by exchange with their confines. He had also 
with him good store of such ware as they stand in need of, or take pleas- 
ure in: as laton bells, razors, knives, and hatchets, made of a certain sharp 
yellow stone, with handles of a strong kind of wood; also many other 
necessary instruments, with kitchen stuff, and vessels for all necessary 
uses ; likewise sheets of gossampine cotton, wrought of sundry colors. 
Our men took him prisoner, with all his family, but Columbus com- 
manded him to be loosed shortly after, and the greatest part of his goods 
to be restored to win his friendship. 


The Arrowauks were ignorant of the working of metals, so the 
mention of “ Jaton bells” as part of the stoek in trade of this roving 
trader points to his having come from the mainland, where the Zuiiis, 
Aztecs, Mayas, and Peruvians were all workers of bronze, or laton, 
though they had not progressed so far as the use of iron. 

That the Caribs were later eomers in the Antilles than the Ar- 
rowauks seems likely from the faet that they had only established 
themselves in the smaller islands, and made thence raids on the in- 
habitants of the larger ones; for it is highly improbable that, had 
so fierce and domineering a people had time to increase and multiply, 
they would have left their weaker neighbors in possession of all the 
larger islands, though it is possible they regarded the latter as stock 
farms whence to draw supplies for their larders. Some authors 
even assert that the arrival of Caribs in the islands eould only have 
shortly preceded the Columban discovery. The Spaniards were 
astonished to observe that the Carib women spoke a different lan- 
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guage from the men. The Caribs did not kill or eat the women 
whose tribes they attacked. The young women, says Martyr, “they 
take to keep for inerease, as we do hens to lay eggs; the old women 
they make their drudges.” Alluding to this fact, and discussing 
the probable date of the arrival of the Caribs in the West Indian 
Archipelago, Dr. D. G. Brinton says: 

The latter event was then of such recent occurrence that the women of 
the island Caribs, most of whom had been captured from Arowaks, still 
spoke that tongue. 


The comparatively mild and inoffensive Arrowauks must have 
had a bad time of it when the Caribs were on the war path in those 
lovely islands, about which Martyr writes so enthusiastically as “an 
earthly paradise,” where 
was never any noisome beast found in it, nor yet any ravening four-footed 


beast: no lion, no bear, no fierce tygers, no crafty foxes, nor devouring 
wolves, All things are blessed and fortunate, 


exclaims he, writing of Hispaniola; but the human enemy, more 
relentless and deadly than four-footed beast, must have been a 
blighting factor in the happiness of the daily hfe of the Arrowauk, 
even before the arrival of Spanish oppressors. “ They of the islands,” 
writes the old monk, ignoring his having pronounced all things there 
“blessed and fortunate,” 


when they perceive the cannibals coming have no other shift but only to 
flee, for although they use very sharp arrows made of reeds, yet are they 
of small force to repress the fury of the cannibals, for even they them- 
selves confess that ten of the cannibals are able to overcome a hundred of 
them if they encounter with them. 


Cruel as were the Spaniards to the unfortunate Indians in gen- 
eral, to the Arrowauks they must at first have appeared almost as 
benefactors compared to the Caribs, and indeed the more severe 
enactments of the conquerors were avowedly directed against those 
Indians “ guilty of that unnatural crime” of eating human flesh. 

Nowadays that travelers in Africa, New Zealand, the Pacific, and 
elsewhere have made us familiar with stories of cannibalism as a 
widespread practice among savage peoples, and that research has 
shown us that in prehistoric times it may not have been unknown 
even in Hurope, we often fail to appreeiate the horror and astonish- 
ment with which so strange and revolting a habit filled the early 
Spanish navigators. It came upon them as a shock, a horror which 
was a novelty, and therefore all the more abominable. We are 
always apt to overlook cruelties and evils with which we are familiar, 
while rarely failing to be scandalized at those that are new to us. 
The Spaniards were not squeamish about ernelty, and indeed the 


ABORIGINES OF THE WEST INDIES. 370 


word can not be applied to cannibalism, for once a man is dead it is 
not more cruel to eat his body than to bury or burn it. 

The Inquisition had made the Spaniards callous to barbarity, but 
cannibalism was a different matter; they were not accustomed to it, 
had never before met with it. Rough sailors, relentless bigots as 
they were, who at home doubtless would have attended a bullfight 
or an auto-da-fe with equal pleasure, they could not stomach canni- 
balism, and it was with loathing and unspeakable disgust that in the 
round, bell-like houses of an Indian village they often found, 
in their kitchens man’s flesh, duck’s flesh, and goose flesh, all in one pot, 
and other on the spits ready to be laid on the fire. Entering into their 
inner lodgings, they found fagots of the bones of men’s arms and legs, 
which they reserve to make heads for their arrows, because they lack iron ; 
the other bones they cast away when they have eaten the flesh. They found 
likewise the head of a young man fastened to a post, and yet bleeding. 


By the people supposed to be of Arrowauk descent the Spaniards 
were generally received with submission and fear, the people mistak- 
ing them for Caribs, except in a part of Jamaica, where the inhabit- 
ants at first offered a feeble resistance. In some instances the new 
arrivals were even worshiped as gods. Such was the case in the 
Bahamas and in Haiti, where ancient prophecies had taught the 
Indians to expect the arrival of 
Maguacochios—i. e., men clothed in apparel, and armed with such swords 


as should cut a man in sunder at one stroke, under whose yoke their pos- 
terity should be subdued. 


The existence of these prophecies seems not to have excited any 
great surprise or to have caused much speculation as to their origin 
in the minds of the Spaniards. Such apparently miraculous fore- 
sight on the part of the Indians the new arrivals easily, and to them- 
selves satisfactorily, accounted for by the fact that the barbarians 
were worshipers of the Evil One, and that their priests and idols, or 
zemis, were enabled to prophesy because of their intercourse and 
familiarity with devils. But, notwithstanding much that was ob- 
jectionable and false, the creed of the Indians does not appear to 
have been altogether debased, and as explained to Columbus by one 
of the old chieftains of Cuba, the doctrines of those remote and be- 
nighted savages might claim some affinity to those professed by the 
Christians. Columbus and his men had landed and were hearing 
mass on the Cuban shore when “there came toward him a certain 
governor, a man of fourscore years of age, and of great gravity, 
although he were naked,” and who - 
had a great train of men waiting on him, All the while the priest was at 


mass he showed himself very humble, and gave reverent attendance with 
grave and demure countenance. 
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When mass was over the old chief “ presented to the admiral a casket 
of the fruits of his country, delivering the same with his own hands.” 
After Columbus had “ gently entertained him,” the old man made a 
speech, which Didacus, the interpreter, translated to the Spaniards to 
the following effect: 


T have been advertised (most mighty prince) that you have of late with 
great power subdued many lands and regions hitherto unknown to you, 
and have brought no little fear upon all the people and inhabitants of the 
same: the which your good fortune you shall bear with less insolency, if 
you remember that the souls of men have two journeys after they are 
departed from this body. The one, foul and dark, prepared for such as 
are injurious and cruel to mankind; the other, pleasant and delectable, 
ordained for them which in their lifetime loved peace and quietness. If 
therefore you acknowledge yourself to be mortal, and consider that every 
nian shall receive condign reward or punishment for such things as he 
hath done in this life, you will wrongfully hurt no man. 


Columbus, 


marveling at the judgment of the naked old man, answered that he was 
glad to hear his opinion as touching the sundry journeys and rewards of 
souls departed from the bodies, supposing that neither he or any other of 
the inhabitants of those regions had had any knowledge thereof ; declar- 
ing further that the chief cause of his coming thither was to instruct them 
in such godly knowledge and true religion . . . and especially to subdue 
and punish the cannibals and such other mischievous people, and to defend 
innocents against the violence of evildoers, etc. 


The old man was so pleased with these comfortable words of the 
admiral that he became desirous of forsaking Cuba and accompany- 
ing Columbus to Spain, “ notwithstanding his extreme age,” and was 
with difficulty deterred from the purpose by his wife and children, 
who fell prostrate at the feet of the old cacique, umploring him with 
tears not to forsake and leave them desolate. 


At whose pitiful requests the worthy old man, being moved, remained 
at home, to the comfort of his people and family, satisfying rather them 
than himself; for, not yet ceasing to wonder, and of heavy countenance 
because he might not depart, he demanded oftentimes if that land was not 
heaven which brought forth such men. 


The Caribs were of different mettle from the inhabitants of 
the larger islands. They resisted to their utmost, and sometimes, 
without waiting to be assailed, attacked the Spaniards even at 
sea. In the Gulf of Paria we read that the Spanish vessels met 
with 
a navy of eighteen canoes of cannibals, which went a-roving to hunt for 
men, who, as soon as they had espied our men, assailed their ship (that of 
Petrus Alphonsus, called Uignus) fiercely, and without fear inclosed the 
same, disturbing our men on every side with their arrows. 
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But, courageous as they were, the novel terror of the flash and smoke 
and thunder of the guns struck consternation into the daring canni- 
bals, who turned and fled before the unexpected and alarming fire 
and fury of the cannon. The Spaniards gave chase and captured 
one of the canoes; in it was only one Carib; his companion or com- 
panions had escaped, but in the piragua lay a captive tied and bound, 
who, with tears running down his cheeks, made the Spaniards under- 
stand by gestures that six of his comrades had already been killed 
and eaten, and that such was to have been his own fate on the fol- 
lowing day. The Spaniards unbound the prisoner and 

gave him power over the cannibal to do with him what he would. Then, 
with the cannibal’s own club, he laid on him all that he might drive hand 
and foot, grieving and fretting as it had been a wild boar, thinking that he 
had not yet sufficiently revenged the death of his companions when he had 
beaten out the brains and guts. 


Speaking of the Caribs of the mainland, the old writer says: 
“That wild kind of men, dispersed through the large distance of 
those coasts, hath sometimes slain whole armies of the Spaniards.” 
Indeed, the Caribs even mocked at their invaders, designating them 
as women or children, in ridicule of their white teeth, those of the 
Caribs “ being black as coals, from a leaf they chewed.” 

The Arrowauks were taller than the Caribs, but not so robust, in 
color of a clear brown, their complexion, according to Columbus, not 
being much darker than that of a Spanish peasant. Both Arrowauks 
and Caribs flattened their heads, though each race had a different 
fashion of doing so. 

By this practice [says Herrera] the crown was so strengthened that a 
Spanish broadsword, instead of cleaving the skull at a stroke, would fre- 
quently break short upon it. 

Various reasons have been assigned for the singular fashion of 
flattening the head that obtained throughout the Antilles. It is said 
that infants whose heads are so treated do not cry or moan as do 
babies whose heads are left to Nature; but if, as some anatonnists 
affirm, the coronal sutures in the heads of infants born in the West 
Indies are exceptionally open, the strengthening of the skull was 
probably the reason that had originally brought flattened foreheads 
into fashion. The practice, it is believed, does not lessen the intelli- 
gence of the bearer of the flattened head, and if it has any effect on 
the brain it would be in the direction of subduing “ speculative and 
emotional energy,” while developing activity of limb. Their hair, 
like that of Indians in general, was straight, coarse, and black; their 
features were hard and ugly; they had broad faces and flat noses, but 
their eyes showed great good nature, and their countenances were 
open and pleasing. 
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It was an honest face [says Martyr], coarse but not gloomy, for it was 
enlivened by confidence and softened by compassion. 


Their wants were few, and sea and land furnished them with the 
necessaries of life, without exacting any severe or continuous labor 
on their part; so, as is almost invariably the ease with natives of the 
tropies, the Arrowanks were indolent and indisposed to hard work, 
though showing considerable energy in their amusements, as we are 
told that “it was their eustom to dance from evening to dawn.” 
Another of their favorite pastimes was the game of bato, said some- 
what to have resembled cricket. The players were divided into two 
sides, which alternately changed places. The ball with which they 
played was made of India rubber from the native milk withy, and 
the elastic nature of the material was a surprise to the Spaniards, who 
heretofore had not seen India rubber. Both men and women took 
part in the game; the ball was not caught with the hand, but received 
on head, elbow, or foot, and repelled with great force and dexterity. 
Wrestling and running for prizes were also well-known amusements 
among these people. 

The great defect of the Arrowauks was their extreme immorality. 
Some of their danees were exceedingly indecent and disgusting, and 
the more abandoned a woman was, the greater was the consideration 
in whieh she was held. The religions and beliefs of the Indians 
varied more or less with the different tribes and raees among them, 
and no doubt the Arrowauks had a variety of seets and formulas in 
the different islands. In broad lines we gather that they believed 
in a supreme being ealled Jocahuma, who had a father and mother 
residing sometimes in the sun and sometimes in the moon. Divine 
honors were also paid to images of wood, stone, and cotton, ealled 
zemis, Which represented usually distorted versions of the human 
faee and sometimes reptiles. A conseerated hut or temple was set 
apart in every village for worsip of these zemis, but only the priests 
or LBohitos were permitted to enter these temples, and they acted as 
intereessors for the people, besides practicing the art of medicine and 
superintending the edueation of the children of eaciques and men of 
high rank. When the will of the eaeique had received the approval 
of the Bohito or priest, it was reeeived by the people as the deeree 
of Heaven. 

The spirits of the good were believed to go to a pleasant valley 
ealled Cozaba. There, surrounded by leafy trees laden with de- 
licious fruits, the islanders looked forward to rejoining the spirits of 
their ancestors, and in cool shade beside flowing rivulets to rejoice 
in the society of the friends they had loved in the islands of earth, 
in a land where there were no hurricanes, no drought, and no Caribs. 
Each tribe appears to have considered that this paradise was situated 
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in some mysterious way within their own province. During the 
day the souls of the departed hid themselves in the fastnesses of 
the mountains, but in the soft, fragrant tropical nights the souls were 
said to emerge from their retreat and to come down to the valley, 
to feed upon the fruit of the glossy-leaved mammee. This tree was 
consequently deemed sacred by the Indians, who refrained from eat- 
ing the fruit lest the spirits of their ancestors might want food. 

Of course, there were many variations in the rituals and beliefs of 
the religions of the various tribes. It would be as impossible to 
attempt an account even pretending to be comprehensive of their 
ereed, in the space of a few pages, as it would be to do so of the 
churches and sects of Christianity; but such, in broad lines, is the 
sketch left us by the Spanish writers of the faith of the peoples of 
the Greater Antilles. Accounts of creeds given by opponents of 
the religion are, of course, always liable to misconceptions and per- 
versions. The Indians, on their side, seem often to have been under 
the impression that the object worshiped and invoked by the Span- 
iards was gold, and not the Trinity. Gold they already regarded 
with a certain reverence, apparently esteeming it a sacred thing, as 
before setting out to seek for it they underwent a certain course of 
abstinence and fasting. 

Hatuey, a cacique of Santo Domingo, had emigrated thence 
with his people to Cuba, in order to escape from the tyranny of the 
Europeans. The Spaniards pursued the fugitives, and the cacique 
exhorted his followers to resist to the uttermost, but pointed out to 
them that no bravery of theirs could prevail unless they invoked and 
conciliated the god of the Spaniards, who had shown himself to be 
so powerful, and in whose honor their enemies were ready to em- 
bark on any enterprise. 

Behold him [exclaimed Hatuey, showing his men a basketful of gold], 
behold that god for whom they undertake so much ; it is for him they 


came here. Let us, then, celebrate a feast in his honor, to obtain his 
protection. 


Thereupon the Indians began their sacred songs, all the while 
dancing around the gold. Hatuey, however, declared that they 
could not be safe so long as the god of the Spaniards remained in 
their neighborhood, and that he should be buried where he could 
never be discovered. Amid shouts of joy from the people the gold 
was then cast into the sea. But, unfortunately for the Indians, his 
power was not so easily allayed as that of their zemis. The Span- 
iards came, the cacique fell into their hands, and was condemned 
to be burned alive. As he was being tied to the stake a Franciscan 
friar drew near and attempted his conversion, telling Hatuey of the 
heaven and hell of the Christians. “In this place of happiness 


384 POPULAR SCIENCE MONTHLY. 


whereof you speak,” said the cacique, “are there any Spaniards?” 
“ Assuredly,”’ answered the missionary, “ but only good ones.” “The 
best of them were good for nothing,” replied Hatuey, “and I desire 
not to go where I may be in danger of meeting with one of that 
horrid tribe.” 

“ Les grands mangeurs de viande sont en général cruels et féroces, 
plus que les autres hommes; cette observation est de tous les lieux,” 
writes Rousseau, and the difference in the disposition of the Arro- 
wauks and Caribs bears out the truth of the remark. The Arrowauks 
had little animal food, with the exception of fish, a few birds, rep- 
tiles, and insects; but the Carib larders were kept well furnished 
with human flesh, and even if an expedition had failed to bring 
back men prisoners for the table (women were not eaten), they had 
preserves of children taken in former raids, and fattened up till they 
were plump enough to be irresistible to any cannibal palate. 

But thongh on festival occasions they no doubt gorged them- 
selves both with meat and drink, as a rule, like Indians in general, 
they were very abstemious. Indeed, the Spaniards, although the 
most abstemious of Europeans, to the Indians—“ whose abstemious- 
ness,” says an old writer, “ exceeded that of the most mortified her- 
mit ”’—appeared excessively voracious. So surprised were they at 
the appetites of the Spaniards—one of whom was supposed to con- 
sume as much as ten Indians—that the islanders were of opinion that 
the Spaniards must have come among them in quest of food, their 
own country not producing enough to satisfy such immoderate appe- 
tites—a conclusion which Carib manners and customs would cer- 
tainly assist in forming. 

Both Arrowauks and Caribs were fond of smoking. ‘They in- 
toxicated themselves with tobacco, which they called eohiba, draw- 
ing up the fumes by a tube through the nostrils. A dream coming 
during the ensuing intoxication was regarded as an inspiration. 

Though usually shorter than the Arrowanks, the Caribs were 
strong and muscular, active and lithe. ‘To our eyes their appear- 
ance would have been anything but pleasing. In their cheeks and 
ears they made deep incisions, which were rendered conspicuous by 
being stained black; their faces and bodies were painted red with 
annotto, and round their eyes they were distinguished by cireles of 
black and white. Some of the greater dandies pierced the cartilage 
of the nose, and inserted therein the bone of a fish, a piece of tortoise 
shell, or a parrot’s feather. Instead of shells they strung together 
the teeth of their enemies slain in battle, whenever such could be 
obtained, and wore them round their arms and legs. Their arrows 
were usually poisoned, and when attacking an enemy by night the 
arrows were often tipped with cotton dipped in oil and set alight, im 
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order to fire the dwellings they assailed. When a male child was 
born it was sprinkled with some drops of the father’s blood, and as 
the child grew older it was if possible anointed with the fat of a 
slanghtered Arrowauk. Wen the boy entered manhood he had to 
undergo excruciating tortures in order to prove his prowess and claim 
to be accounted a warrior. ‘They were not unskillful in the few arts 
with which they were conversant; they wove cotton and dyed it of 
various colors, red being the favorite color of the Caribs; they 
made pottery and burned it in a rough kiln, the shapes of some of 
their vessels being artistic and pleasing. ‘They were particularly 
clever in weaving baskets of palmetto leaves, an art still retained 
by the Caribs of Dominica and St. Vincent, whose beautifully dyed 
and woven baskets are fashioned with such cunning that they will 
even hold water. Like the Arrowauks, they believed in future states 
of bliss or woe. In the former the braves were to enjoy supreme 
felicity with their wives and captives, while the spirits of cowards 
were to be banished eternally beyond the mountains, and doomed 
to everlasting toil in captivity to the Arrowauks. In every hut 
there was an altar made of banana leaves and reeds, on which they 
placed the earliest fruits and choice viands. Demons and evil spirits 
were dreaded and worshiped, and sacrifices offered to them by the 
hands of their Boyez, or magicians, the worshipers on such occasions 
wounding themselves by instruments made of the teeth of the 
agouti. 

We can picture the depredations caused by the incessant maraud- 
ing of bands of these ferocious cannibals, and the terror they must 
have excited in the minds of the milder islanders. Peter Martyr 
tells us that in his time alone more than five thousand men had been 
taken from the island of Sancti Johannis to be eaten. Even after 
the Caribs had abandoned cannibalism they continued a fierce and 
desperate people, shunned and dreaded by Arrowauks and Europeans 
alike, and when cannibalism had ceased to be an everyday matter 
it would break out every now and then when occasion arose. The 
establishment of Spanish rule and the disappearance of the Arro- 
wauks must have been the main factors in the decline of cannibalism, 
but before such was the case the Caribs seem to have given up the 
practice in some places. Thus Herrera says that “ those of St. Croix 
and Dominica were greatly addicted to predatory excursions, hunting 
men,” but not long before he wrote the Caribs of Dominica had 
eaten a poor monk, “and he so disagreed with them that many died, 
and that for a time they left off cating human flesh, making expedi- 
tions instead to carry off cows and mares.” 

When the English began to settle in the smaller Antilles they 
found the still unconquered Caribs a formidable obstacle to their 
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peace, and they must have been a difficulty to be reckoned with till 
the close of the seventeenth century at least. 

It is difficult to judge what were the number of the inhabitants 
of the islands at the time of the discovery. In 1495, when the 
Indians of Hispaniola rose against Columbus, according to the 
Spaniards, the number who revolted was a hundred thousand. Some 
authors place the native population of Hispaniola as high as three 
millions. It must have been impossible for the invaders to have 
formed any accurate computation of the number of inhabitants in 
countries so mountainous and impenctrable as were the larger An- 
tilles. However, all accounts agree that the Indians were very 
numerous, and Las Casas describes the islands as “abounding with. 
inhabitants, as an anthill with ants.” 

It seems extraordinary how so numerous a people could have been ° 
exterminated in so comparatively short a time. Oppression and 
cruelty alone could not have succeeded in wiping them out so com- 
pletely. The Caribs were treated with greater severity than the Ar- 
rowauks, and their numbers were small in comparison with their less 
warlike neighbors, and yet the race survives to this day in Dominica 
and St. Vincent. Probably there was an inherent weakness in the 
race itself that tended to its destruction. They were timid and 
vicious, and timidity and vice are qualities that must hasten the dis- 
appearance of any people. J’amine and disease seem to have been 
the chief factors in blotting out the Arrowauks. In Hispaniola the 
Indians, hoping to rid themselves of the voracious Spaniards, refused 
any longer to sow any crops. ‘The Spaniards do not seem to have 
suffered as was expected, but in a few months no less than a third of 
the number of Indians in that island are said to have perished from 
starvation. But in 1518, according to Ierrera, a scourge appeared 
in the Greater Antilles that almost desolated them. We know 
how great are the ravages of any imported disease among barbarians. 

In our own days the natives of Fiji were swept off in thousands 
by so comparatively mild a distemper as measles: we can therefore 
understand how terrible must have been the ravages of so fatal an 
illness as smallpox, which was then first introduced from Europe. 
Even at the present day it is dreaded, but at that time it was twenty 
times more deadly and dreadful than now. The Indians were swept 
off in crowds, and the islands were almost depopulated. The mor- 
tality was increased by the miserable sufferers flinging themselves 
into the streams and rivers to seek relief from the burning fever that 
consumed them. Granting that the great majority of the Indians 
succumbed from disease and famine, the remainder of a people de- 
ficient in stamina might easily have dwindled away under the condi- 
tious then existing. Labor was odious to them, and that in the 
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mines proved very fatal. The pearl fisheries also caused much mor- 
tality. These were chiefly worked by Indians from the Bahamas, 
who were expert divers and able to remain long under water; but 
so little care was taken of the men that they gradually died off, and, 
as the Bahama Islands had been entirely depopulated, it was impos- 
sible to supply their places. 

Of course, the cruelty experienced from their conquerors was 
one among other causes of the disappearance of the Arrowauks, but 
if the Indians were so numerous, it would be contrary to experience 
that oppression alone would so soon have exterminated such a mul- 
titude, in islands of such considerable area and so inaccessible to 
invaders. 


THE FOREIGN ELEMENT IN AMERICAN 
CIVILIZATION. 


By ARTHUR HOUGHTON HYDE, 


HE history of the United States, more than that of any other 
nation, is a history, not of wars and dynasties, but of the prog- 
ress of a people. In the early days of British dependency the 
population of the thirteen original colonies comprised representatives 
of several diverse races, many of whom had sought the inhospitable 
shores of a new land to gain religious liberty, others to better their 
worldly condition, some under compulsion, yet all these heterogene- 
ous elements became for a time amalgamated, animated with one 
desire and purpose—liberty, freedom from what they considered 
the unjust exactions of the English Government. This country 
occupies a remarkable position among the nations of the world; 
although its early citizens were principally of the so-called Anglo- 
Saxon race, yet there was among them a plentiful sprinkling of 
representatives from the Teutonic, Latin, and Celtic nations. Even 
in the days of its genesis it probably possessed a more heterogeneous 
population than any other country of the earth, and during the cen- 
tury and more of its development the foreign element has been an 
ever-increasing quantity among the inhabitants, until now we find 
that 14.77 per cent of the entire white population is foreign bern, 
and 22.74 per cent more of foreign parentage. It is for these re: sons 
a matter of some wonder that its historians have not paid more. atten- 
tion to the ethnic and racial composition of the population. and en- 
deavored to ascertain what modifications these factors have produced. 
Never have I found a finer appreciation of the true importance 
of the ethnic factor than in a recent article by Raoul de la Grasserie, 
in which occur passages translated as follows: 
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“The ethnic character has a profound influence on the choice 
between the two modes of government. With some peoples, in- 
dividual autonomy—independence of character—is strongly traced; 
for example, among the Germanic nations. Each one engages only 
his extreme exterior in society. With nations of such temperament, 
family life is strongly developed; the home is a sacred ark. 

“With some other peoples—with the Latin nations in general— 
it is quite different; the autonomy is less refractory; they like to 
live in society, and prefer to discharge the functions of thinking and 
wishing upon others. . . . The will not being carefully cultivated, 
it diminishes, and the state acts for the individual. 

“Tt is not the race alone that has influence in this matter, but 
many other factors—climate, soil, religion, and time; usually all 
these concur in giving direction.” * 

Nevertheless, the writer fails to reach important conclusions 
logically deducible from his premises, although the diverse racial 
composition of the nations of Europe, where it is an almost unvary- 
ing factor, can scarcely be bronght into analogy with the same 
phenomenon in America, where it is constantly changing. 

American civilization can scarcely be regarded as a native prod- 
uct, for it did not slowly grow up upon the soil, but was transplanted 
by the earlier settlers from European shores early in the seventeenth 
century. The progress of civilization is largely due to the evolution 
of thought, the passage from the less to the more complexs—from 
the homogeneous to the heterogeneous, the advance in religion, 
science, art, literature, liberty, which are themselves again all inter- 
dependent upon the primal factor, the evolution of thought. 

Many conditions were then favorable to a rapid advance in 
American civilization: the colonists were in most cases men of some 
education, their minds were imbued with the principles of liberty, 
and the early fanaticism which characterized the religious refugees 
gradually disappeared under the influence of the new life. In Penn- 
sylvania, which in its conception was planned as a refuge for all per- 
secuted for religion’s sake, where the greatest freedom of mind and 
person was enjoyed, we discover that civilization progressed most 
rapidly, a progress which placed her at the head of all the other 
colcnies until the beginning of the ninetcently century. What effect, 
then, we must ask, has the foreign element had upon American 
thought, and incidentally upon the material resources of the country. 
To the former question history vouches no reply, and even to the 
latter no satisfactory answer is afforded. It is true that many writers 
have attribuied the rapid increase of the population to the immigra- 
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tion movement, and this proposition, while it has been generally 
accepted, must be relegated to the already long list of popular pre- 
vailing fallacies; and although this movement may have been re- 
sponsible for a slightly larger aggregate increase than if the natural 
increase had alone prevailed, it can scarcely be considered an impor- 
tant factor. 

It is a well-known law of population that, other things being 
equal, the rate of natural increase of population varies in an almost 
inverse ratio to its density, so that as the density of the population 
was increased by the addition of aliens, the rate of natural increase 
declined, which is demonstrable from statistics furnished by the cen- 
sus records of this country. 

Prior to 1830 the foreign arrivals constituted far less than five 
per cent of the entire increase, yet it was during the period from the 
close of the Revolutionary War to that year that the entire rate 
of increase was the greatest, and we witness from that time a 
steadily declining rate of aggregate increase and a steadily ad- 
vancing rate of increase of alien arrivals; thus in the decade end- 
ing 1840 the foreign element constituted ten per cent of the entire 
increase, in 1860 it had risen to thirty-two per cent, and in 1890 to 
forty-five per cent, and while the action of the law may be slightly 
disturbed by the varying fecundity of the different nationalities 
among the alien immigrants, yet this disturbing factor is in part 
equated by the larger mortality usually prevailing among children 
of parents belonging to those races marked by the greatest fecundity. 

It is my purpose in the following pages to briefly trace the immi- 
gration movement, and outline the more important developments in 
the nation’s progress attributable to it. The early citizens of this 
country were, as in every other new state, a hardy race, inured to 
toil, unaccustomed to luxury, with little scholarship and less wealth; 
but with this addition, every white man was actually as well as theo- 
retically the peer of every other citizen. There was no dominant 
class; there were few servants except the slaves. 

Scarcely had peace been declared when the immigration move- 
ment began again, but it was not extensive, and up to 1810 the alien 
arrivals in this country varied from four thousand to six thousand 
annually. In that year, however, unfriendly relations, followed by 
war with Great Britain, for a time put a stop to this movement; but 
in 1815, a state of amity again prevailing, it resumed with increased 
vigor. Among the immigrant arrivals in these early days we find 
a large proportion of agriculturists, mechanics, and skilled laborers; 
the trouble of 1798 drove many of the ablest Irishmen hither, and 
the immigrants were usually the more intelligent and ambitions 
members of the middle classes. The British journals, in 1815, com- 
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plain of “ the ruinous drain of the most useful part of the population 
of the United Kingdom,” and that universal panacea for all ills, 
social and otherwise—parliamentary action—was demanded. The 
skilled craftsman upon his arrival found positions of responsibil- 
ity awaiting him; the native inhabitants did not have any con- 
siderable knowledge of the mechanical arts, and it therefore de- 
volved upon the foreigner to take the position which the American 
was incapable of filling. The school teachers were largely recruited 
from the ranks of the alien; early in the century all the booksellers 
but two in Philadelphia were foreigners, and of the five newspapers 
in that city two were owned by Englishmen and two by Inshmen. 
With these desirable immigrants, however, began to come another 
class, poor and ignorant, having neither trade nor money; they became 
stranded in the seaboard towns, being without the means to proceed 
farther; some became laborers, others earned a precarious livelihood 
by doing a little work at intervals, but many finally became depend- 
ent upon publie charity. Then it was that the delinquent classes, 
paupers, and petty criminals, arose and multiplied rapidly for the 
first time in the history of the country. 

This evil might have then been almost eliminated from the popu- 
lation, or at least materially abated, but unfortunately the great city 
of Philadelphia at that time, when it most demanded prompt sup- 
pression, fostered it by well-meant but indiscriminate charity, which 
of course resulted in the rapid growth of a dependent and semi- 
criminal class. It is almost needless to point out that social evils 
may spread as rapidly as diseases of the flesh, and that the moral con- 
tagion is much more difficult to eradicate than the physical; and it 
will therefore occasion no surprise to find that pauperism and crime 
comniinicated themselves to the native element. Yet in no com- 
munity exhibiting the complex organization that did this country 
at the beginning of the nineteenth century would an escape from this 
evil have been possible; the hour of its arrival might have been 
somewhat postponed, but the very fact of the rapid spread of the 
contagion is an indication of the unhealthful condition of the social 
fabric; of this, too, we have further evidence in the incipient rebel- 
lions which began almost immediately after the Revolution was over, 
and manifested a restlessness and impatience, largely on the part of 
the native American element, and a dissatisfaction with constituted 
authority. 

Here a distinction is to be drawn between the development of the 
North and the South, and, as the latter presents few complex fea- 
tures and can not occupy much of the space of this article, it may 
as well be dealt with here. Of the original colonies, those south of 
the thirty-seventh parallel seem to have never attracted many aliens, 
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although for a time in the early part of the century Alabama appears 
to have been a popular focal point with emigrants both from the 
older States and from abroad; yet this was one of the richest sections 
of the country, abounding in natural resources, and would have ordi- 
narily afforded a livelihood with much less expenditure of energy than 
would the territory farther to the north. Perhaps the general dis- 
inclination on the part of natives of the temperate zone to settle in 
warm climates may have been in slight degree responsible for this 
state of facts, but there can be little doubt that the institution of 
slavery was a more serious detriment to the advancement of the 
South than any other cause. There had begun to grow up there an 
aristocracy as exclusive and as proud as that of any state in Europe, 
and which, in fact, dominated the whole section; the agricultural 
operations were carried on principally by slaves, and the land- 
owners lived in a kind of feudal state, surrounded by a large body of 
dusky retainers; the remainder of the white population were poor and 
ignorant, exercised little more influence than did the negroes, and were 
looked down upon by both blacks and whites alike. Work was re- 
garded as degrading and beneath the dignity of a gentleman, and 
strangers proposing to establish themselves there were looked upon 
with a jealous eye. All these cireumstances were highly unfavorable 
to the establishmnt of new industries and to its industrial progress. 
There were no mines and manufactures, because there was no one 
with sufficient knowledge to conduct the operations. 

We find that early in its history a certain stage of civilization 
was reached, for a time and in one way in advance of that of the 
North, due to the creation of a leisured class, but, being reached, 
there was no further advance, and for nearly half a century no prog- 
ress was made. ‘The war of secession and the concomitant abolition 
of slavery brought about in a few short years what it had taken cen- 
turies in Europe to accomplish: a hereditary servient class was raised 
to an equality—political and theoretical at least—with a hereditary 
dominant class which was by the same force rendered almost penni- 
less. This may have proved the salvation of the South, but for a 
time a black pall of misery and degradation settled down upon it. 
There were no industries to revive, there was no all-powerful middle 
class; the aristocracy had been ruined, and between the two extremes 
there was no mean. 

About the close of the first quarter of the century we discover that 
a servient class had also begun to be created in the North, but it was 
entirely distinct from that of the South; the services of its members, 
most of whom had sought a new world with the ulterior object of bet- 
tering their condition, were given voluntarily and for wages. A 
lominant class in the present condition of society appears to be neces- 


392 POPULAR SCIENCE MONTHLY. 


sary to the higher advances in arts and material prosperity, and with 
the creation of a servient class which was composed principally of 
aliens, a dominant class inevitably arose, which may be numbered 
among the earliest contributions of the foreign element to American 
civilization. 

In 1812, at the commencement of the second British war, the 
state found itself in a most depressed financial condition; national 
and individual ruin were freely predicted, an extensive westward 
movement began, and that great central section of the country lying 
between the Ohio River and the lakes, the Mississippi and the Appa- 
lachian Mountain system, then almost a terra incognita, commenced 
to receive large increments in population from among these pes- 
simistic Easterners. What the result would have been had these gaps 
in the population of the New England and Middle States not been 
filled within a few years by aliens it is hard to discern; possibly the 
development of this section might have been slightly delayed, 
although not by any means necessarily so, as a diffusion of the then 
existing population would otherwise inevitably have followed, doubt- 
less with beneficial results. But it is unnecessary to here speculate 
upon something which never happened. 

These earlier immigrants to the country were, as we have already 
seen, largely of the better class of mechanics and skilled laborers. 
The farmers constituted about a sixth of the entire alien arrivals, 
and the remaining five sixths usually found occupation in the towns; 
in fact, the growth of the urban population is closely identified with 
the immigration movement. In 1790 the urban population con- 
stituted but three and a third per cent of all the inhabitants, and 
there were only six cities with a population in excess of eight 
thousand; in the decade between 1810 and 1820, when, as already 
noted, there was a large westward movement and a decrease in immi- 
gration by reason of the war, the percentage of urban inhabitants 
remained unchanged, but otherwise it has increased in an almost 
constant progression until the decade from 1880 to 1890, during 
which the rate of progression advanced considerably. 

The first definite statistics which we have of the immigration 
movement begin with the year 1820, when we find the Irish element 
largely predominating over all other arrivals; it is regrettable that we 
can not distinguish the north Trish and the south Ivish, as they may 
be regarded as widely variant factors. It was from among the latter 
that the servient class—day laborers, domestic servants, etc.—was 
drawn, and it was also largely from among them that the delinquent 
classes were recruited. In 1830 the German aliens began to con- 
stitute a considerable factor among the arriving immigrants, being 
in excess of those from Great Britain, but the Irish continued in the 
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preponderancy until 1854, when they were surpassed by the Ger- 
mans. The year 1847 marks the beginning of an important epoch 
in the history of immigration; during this year the foreign arrivals 
numbered 234,968, and in 1849 the number had risen to 297,024; 
then it advanced with startling rapidity to 460,474 in 1854, and in 
the following year fell off just one half. This movement was in- 
duced by three causes: the Irish famine, commercial depression in 
Germany, and the discovery of gold in California. That this was 
in part a “boom movement,” and that many of the immigrants 
returned to their homes nourishing disappointed hopes, can not be 
doubted, yet, while a large number of these arrivals formed no per- 
manent element in the American state, they served a purpose by 
opening up the great region to the west of the Mississippi, a land at 
that time almost unknown except to a few native American pioneers; 
in fact, it becomes apparent that in every new and unexplored see- 
tion the native Americans constituted the advance guard of civiliza- 
tion, leaving the foreigners to come in later, when the primeval 
wilderness was but a tale of the past. During this period of a little 
over six years there crossed the borders into this country over two 
and a quarter millions of persons, at a time, too, when the entire 
population did not exeeed 28,200,000; and of these alien arrivals 
fully eighty per cent were from Ireland and Germany. ‘Twice have 
the arrivals from Germany overbalanced those of all the English- 
speaking people: once in 1867 to 1868, and again in 1881 to 1885. 
Shortly after the middle of the century the arrivals from Ireland 
and those from Great Britain approached an equality, and in the year 
1868 the Scandinavian influx began. In the decade between 1880 
and 1890 three new elements, the Russian, Austrian, and Italian, 
also began to arrive in considerable numbers. Since the Revolution, 
the English-speaking immigrants entering this country have pre- 
ponderated over all others, having reached a total of 8,016,402,* + 
almost half of whom were Irish; those from the United Kingdom 
alone have numbered 6,964,815; + the arrivals from Germany have 
been 5,003,490; + from Scandinavia, 1,192,181; + from Russia, 
749,039; + from Austria, 821,663; + and from Italy, 818,011.+ 
But while the movement from the latter countries is increasing, that 
from those first mentioned shows signs of diminution. From China 
over 300,000 persons have arrived, and from France, 388,000, but 


* Since July 1, 1885, no record has been kept of immigrants from British North 
America. 

+ These returns are corrected to September 30, 1897. The figures include all alien 
passengers to December 31, 1867, and immigrants only from that time to the first-men- 
tioned date. Prior to 1820 no records were kept of the immigrant arrivals, and my esti- 
mate can be only approximately correct. ‘ 
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the principal movement from that country was prior to 1860, and is 
perhaps attributable largely to the political unrest there prevailing in 
the early years of the century. The total immigration has amounted 
to 18,476,726,* the greater proportion of which have been males be- 
tween the ages of fifteen and fifty years. 

Previous to 1828, few children under the age of fifteen years 
arrived, but after this year there was a distinctive increase in the 
family as distinguished from the individual movement. The family 
movement has been much greater among the British than among the 
Irish—which people present the anomaly of the female emigration 
being generally equal to and in some years in excess of the male— 
but is most marked among the Germans and Austrians; + while, on 
the other hand, from Seandinavia, Switzerland, and the Mediterra- 
nean countries of Europe it is an unimportant factor. In the case 
of Russia, however, a family movement of some magnitude scems to 
have prevailed. 

Great Britain, as might be expected, has furnished more skilled 
craftsmen, clerks, etc., than any other country. The greatest num- 
ber of farmers ¢ has come from Germany, but Scandinavia has also 
furnished an appreciable proportion. From Ireland have come 
more unskilled laborers and servants than from any other country, 
althongh Germany is a close competitor. Since the middle of the 
century, and even more markedly since 1880, the status of the arriv- 
ing body of immigrants has, altogether, vastly deteriorated. The 
swarms of aliens who are generally classified as “ without oeeupa- 
tion,” arriving from Italy, Poland, and Hungary, have enormously 
swelled this total. While it is true that the immigration statistics 
show a considerable number of farmers * from Russia and Italy, yet 
these rarely continue their original occupation upon arriving in this 
country; in fact, a large number of them ultimately come to consti- 
tute the refuse population of our great cities. 

That the foreign element has exercised an effect observable in 
visible and tangible results can not be doubted; it was primarily 
the effect of training by forcign craftsmen that the native workers 
have arrived at the degree of proficiency in arts, manufactures, and 
all industries which now distinguish them. Many aliens have fought 
by land and by sea in the wars in which this country has been 
engaged; aliens have had command of its fleets and its armies; sev- 


* See note (+) on page 393. 

+ Not including the Hungarians, among whom the proportion is very small. 

t{ The word farmer is used synonymously with “agricultural laborer,” as employed in 
the reports of the Commissioner of Immigration, although as a matter of fact many of 
those so classed have searcely a knowledge of the rudimentary principles of farming, and 
‘vould be incapable of condueting the most ordinary agricultural operations. 

* See above note. 
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eral of the most distinguished names in the annals of American 
achievement claim a foreign birthplace. But must we stop here— 
is this all that the foreign element has done for American civiliza- 
tion? If so, the debt of the United States to the stranger is not 
great, and immigration may with good cause have restrictions placed 
upon it. 

Searcely were the American colonies founded when the anti- 
immigration sentiment began to develop. The colonies of New Eng- 
land and, to a lesser degree, Virginia looked with suspicion upon 
aliens arriving upon their shores, and for a time almost inhibited the 
movement. Pennsylvania and New York, on the other hand, en- 
couraged immigration, and their more rapid progress over the first- 
mentioned must be generally admitted, although other factors in 
their advancement entered into the consideration which space will 
not here admit of being dwelt upon. Again, this anti-immigration 
sentiment has manifested itself almost continuously since 1790, 
sometimes actively, sometimes almost dormant, but never entirely 
disappearing. We have the results in the Chinese exclusion act, in 
the various laws now in existence imposing restrictions upon it, in 
the various laws now proposed, creating an educational test. 
Whether these measures, actual and prospective, are good or baneful 
I do not purpose to discuss, but shall pass to a cursory review of racial 
traits. 

We find on comparison that a far greater proportion of the 
delinquent classes are found among the inhabitants of foreign birth 
than among those of native ancestry, and even those bom in this 
country of alien parents furnish a larger ratio to these classes than 
those of purely American parentage. Of the three great elements 
in the foreign population represented by the Teutonic, the Celtic, 
and the so-called Anglo-Saxon race, the proportionate numbers 
furnished to these classes by the Celtic race exhibit a remarkable 
predominance over either of the others, and this excessive defective- 
ness, we discover, also extends to the offspring of Celtic parents. The 
Britons and Germans show little variance from each other in their 
contributions to these classes, and the Scandinavians exhibit a 
slightly higher percentage in such contributions over the two last 
mentioned. The other nationalities represented in the population 
can scarcely with fairness be drawn into the comparison on account 
of the recent date at which they have begun to arrive in any consider- 
able numbers; nevertheless, the records of our criminal courts con- 
tam the names of many Italians, and already the Hungarians and 
Poles, the most miserable and degraded representatives of the Cau- 
casian race who cross our borders, are largely numbered among the de- 
pendent classes. We have also to notice in these classes a much greater 
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proportion of females to males among the foreign than among the 
native clement. Havelock Ellis, too, has observed that the criminal 
instinct manifests itself with much greater frequency in the Irish 
woman in Great Britain than when at home, and suggests that it is 
due to a removal of domestic influence; his theory may perhaps be 
accepted as a partial explanation of a hike phenomenon in this coun- 
try. It is a well-recognized sociological fact that crime is much 
more prevalent where large aggregations of men are herded together 
than in the country districts, and this also must be considered in eor- 
relation with the further fact already noted that the alien population 
is much more largely urban than the native. 

Mr. 8. G. Fisher, in his work, The Making of Pennsylvania, says: 
“ As shown by statistics, the Germans in America, in proportion to 
their numbers, have produced fewer remarkable and proniinent men 
than any other division of the people. The race itself is not de- 
ficient, but when it isolates itself in an American community. it is 
cut off from the best development of that community, and also from 
its old associates in Europe, and inevitably deteriorates.” Elsewhere 
he remarks that they are difficult of assimilation. That these state- 
ments are in part well founded may not be questioned. And with 
the increasing homogeneity of a people a deterioration, or at least a 
check to advancement, must inevitably follow, as I have already 
pointed out in the case of the South. But we have rid ourselves of 
the notion that great men make history; great men may hasten or 
retard a movement, but it is the larger, invincible force of popular 
will which to-day moves the political and social world; which has 
always moved it, and always will move it. It took the peasantry of 
Europe ten centuries to shake off the thrall of serfdom. In the 
eighth century no man, however great, could have freed the serfs; 
in the fourteenth, no man, however great, could have restrained the 
flow of liberalizing sentiment. The mills of God may grind slowly, 
and also exceedingly small; but “with patience he stands waiting, 
with exactness grinds he all.” 

The Germans form one of the best elements in the American 
community; clannish they may be, given to herding together, and 
yet, although frequently on the surface Germans even to the second 
and third generation, retaining forms and ceremonials of the father- 
land, they are, in fact, readily assimilable. They become assimilated 
through American influence, newspapers, literature, socicty, busi- 
ness, and in the second generation through American birth and educa- 
tion, and become true Americans at heart. Their love for the father- 
land has been transferred in even greater intensity to their foster 
land. 

I have already noted the fact that the largest proportion of our 
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delinquent classes is derived from the Celtic element. The Ivish- 
man is practically a man without a country; he owes an ill-rendered 
fealty to the British crown until he leaves his native island and 
swears allegiance to the American Government, but the oath rests 
lightly upou him; all the patriotism which he possesses is centered in 
that ill-starred rebellious dependency of Great Britain on her west. 
While on the surface more easily assimilable than the Teuton be- 
cause he speaks the language of his adopted country, le is first an 
Trishman,* then an American, and such only so far as it is an Amer- 
ica of the green flag. A distinction must, however, as already ob- 
served, be drawn between the natives of the north and those of the 
south of Ireland—the Saxon Ulsterites and the Celts. From the 
latter is derived the large proportion of our delinquent classes; the 
Molly Maguires were Irishmen, and it is the Irish who have had the 
largest share in the corruption of our governmental institutions. 
The Ulsterites, on the contrary, being principally of Scotch and 
English stock, partake of the characteristies which mark the British 
alien in America. 

It is unfortunate that a few wnassimilable Englishmen, who 
never had any intention of becoming assimilated, and who are at all 
times aggressively British, should have conveyed the impression that 
the British immigrant does not make a good citizen. On the con- 
trary, there are to-day over a million people in all parts of this coun- 
try born in Britain, honest, frngal, hard-working, and industrious, 
fulfllling by reason of their close affiliations with the people of the 
United States all the requirements of the best American citizen. 

There are, as we know, other races, Latin and Slavonic, wretched 
and ignorant, the superlatively low, the refuse of civilization, unac- 
customed to freedom, unacquainted with equality; they have the 
privilege after a brief period of residence of exercising all the rights 
of native-born citizens, but only value the franchise at the pecuniary 
worth, or vote blindly under the direction of some corrupt dema- 
gogue. Coming from a condition bordering upon serfdom, it will 
be found that they are almost unassimilable, in the first generations 
at least; incapable of distinguishing liberty from anarchy, these 
people—principally Russians, Poles, Hungarians, and Italians—are 
landed on these shores in numbers probably in excess of fifty thou- 
sand a year. 

The anarchist and ultra-socialist parties do not, as is commonly 
supposed, derive their chief support from the Teutonic element; their 
ranks are rather reeruited from among these members of the Semitic 


* The great pilgrimage which will be made to Ireland during the coming summer by 
thousands of American citizens of Celtic extraction to celebrate the centenary of 1798 
furnishes us with one demonstration of this proposition. 
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and Slavonie races. At the late presidential election the socialist 
vote in New York city was 7,326, an increase of about fourteen 
hundred over that polled in 1892. Doubtless, as the socialists 
claim, the increase would have been much more considerable had 
not the silver question for the time taken precedence of all other 
issues, although the socialist propaganda publicly declared against 
free silver. In 1895 the party polled 10,993 votes. The significant 
feature of the situation, however, is the marked increase in the party’s 
vote in the ninth congressional district, situated on the east side of 
the city, south of Stanton Street. Here more than half the socialist 
vote was polled. It is here that the socialists expect to elect, within 
a few years, an assemblyman to represent them at Albany; it is from 
this district that they hope ultimately to send a congressman to Wash- 
ington. In the twelfth assembly district, constituting a part of 
fic congressional district, the result of the recent election was tabu- 
lated as Fel Ges: Tammany (Democrat), 2,590; Republican, 2,257; 
Socialist, 1,284. It is in this section of the city that the sobiliets 
are centralizing, that the most active party leaders are colonizing. 
Such imperfect statistics as are available reveal the fact that the 
Hungarian, Polish, and Russian population stands in the ratio of 
5 : 1 to that of all other nationalities. Many of the first three named 
peoples are not yet voters, but each year the naturalization mill turns 
them out by thousands as free electors, after they have solemnly 
sworn to uphold the Constitution of the United States. Yet the 
socialist ideals are entirely at variance with the true theory of Ameri- 
ean government as conceived by the early makers of the American 
state. The question, then, confronting us is whether the process of 
assimilation or the growth of socialism will be the most rapid. 

T had thought to find every advance made in civilization distinet- 
ively associated with a certain race or races, and while the charac- 
teristics of many races have become implanted in and integral parts 
of the national civilization, yet I am obliged to adimit after deep 
reflection that sue advances are due in greatest part not to the in- 
dividual or the race, but to the entire foreign element. When the 
number of immigrants was comparatively small they became quickly 
amalgamated with the native population, but as the numbers in- 
ereased, progress in this direction was naturally slower, yet in no 
other country has the process been earried on so quickly and thor- 
oughly in proportion to the amount of material to be acted upon as 
in the United States. As the national spirit acts upon the foreign 
element, so the foreign element reacts upon American civilization: 
there results one heterogeneous whole, and this increased hetero- 
geneity arising from an admixture of nationalities is, as already 
intimated, the primal cause of American progress. It is a little re- 
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markable, however, that the application of this principle should have 
almost escaped the attention of every writer upon this subject, or 
been lightly passed over by them. Mr. Giddings, whose work on 
sociology is the only one based upon American inductions, scarcely 
notices it; and his associate, Mr. Mayo-Smith, while he has examined 
the subject of immigration extensively, appears to have entirely 
overlooked the real value of the foreign element. 

It is in the purely American commonwealths that civilization is 
to-day the lowest; the coast States, from Virginia to Louisiana, have 
a foreign population of only 1.61 per cent,* yet it is here that the 
illiteracy is greatest, and that there is least commercial and industrial 
progress. It is this section, too, which produces the clay-eater and 
“eracker,” native-born white American citizens, yet so degraded that 
continental Europe can searcely show a lower type of man. It was the 
solid American vote of the South which at the late election was cast 
for Bryanism, repudiation, social upheaval, and all else that that name 
implies. North Carolina, which does not contain within its borders 
a single town having a population in excess of twenty-five thousand 
persons, has the highest degree of illiteracy among its white in- 
habitants, and the smallest proportion of foreign population of any 
State in the Union. Lest it should be imagined, however, that it 
is the alien which has the effect of reducing the aggregate illiteracy 
in the Northern and Western States, it may be remarked that the per- 
centage of illiteracy is almost invariably higher among the foreign 
than among the native element. 

It has already been pointed out that it was the civil war and 
slavery which in part caused a regression in Southern civilization 
of at least a quarter of a century, but it will be found that this mis- 
fortune was closely associated with the homogeneousness of the peo- ° 
ple and the absence of a foreign element. In 1884 the Southern 
Immigration Society met at Nashville. In the report of its proceed- 
ings appeared this significant statement: “ The immigration move- 
ment is to be the great revolutionary movement in the political 
economy of the South.” The society has probably ceased to exist, 
but these words have lived and borne fruit. There is to-day a move- 
ment toward the South, partially from abroad, more from the North, 
but introducing at least a new clement—not very great, perhaps, 
yet still perceptible, not only in a changing population, but also in 
results, in a revival of industry, in a decrease of illiteracy. 

Louisiana stands alone; already a well-established colony pos- 
sessed of a high degree of civilization borrowed from France when 
acquired by the United States, there exist so many different factors 


* United States census, 1890. 
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in her development searcely relevant to this article that I may not ex- 
amine them here. The agricultural depression and other causes 
which have given rise to militant populism in the West have received 
their full share of attention from numerous writers, and it will there- 
fore suffice to say that they do not appear to be in any way associated 
with the foreign element. 

Thave only been able in this article to give a rough outline of the 
effects which the alien has wrought on the civilization of the United 
States; much of consequence has been left unsaid, many important 
stages of development omitted. I can at most claim to have drawn 
attention to some important facts hitherto overlooked, and to have 
pointed out a direction which future investigation may follow in an 
endeavor to solve the great immigration problem. 


THE CAINGUA OF PARAGUAY. 


By Dr. MACHON, 


HE several tribes of Caingua Indians are scattered through the 
iminense forest region that extends from the Ygatini to the 
Monday, and from the central Cordillera of Paraguay to the banks of 
the upper Parané. In the midst of those grand yerbales (forests 
containing the maté, or Paraguay tea plant), these children of the 
forest dispute for their hunting grounds with the “ Tupi,” or refugee 
braves from Brazilian hostility. Like the latter, they belong to the 
Guarani-Brazilian race, and speak the Guarani language. They 
form numerous groups of population, divided off into small tribes 
that live isolated from one another, and assemble only occasionally 
to resist an invader or undertake some expedition. Like the ancient 
Guaranis, their native docility is so great that we can easily compre- 
hend how the Jesuit missionaries gained an ascendeney over them. 
There is no doubt in my mind that the Caingua, whom I had an op- 
portunity of studying, were subjected to that influence about two 
hundred years ago, and have sinee gradually fallen back, after the 
decline and ruin of the missions, into their primitive savagery. Of 
this bare contact with civilization they still retain their belief in a 
Supreme Being living in the sky, and know something of St. Thomas. 
But, aside from these rudimentary notions, their religion is null and 
destitute of every kind of outer worship. A few of the old men 
recollect some of the Latin hymns with which their ancestors rocked 
them to sleep, and they have preserved a hierarchical organization 
from the past. 
Every tapui or village has its cacique, who is dependent in time 
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of war on a supreme chief, and in time of war, too, has under his 
orders a series of officers bearing the titles of teniente (or heutenant), 
sarjente (sergeant), and cabogrades (corporal). But in time of 
peace these grades imply no authority. The whites inspire a respect- 
ful fear in them, and wlule in their relations with us—which they 
rather avoid having—they behave honestly, the honesty is the result 
of dread of the white man’s presence. 

Recognizing the value of the protection of the white man, they 
would more frequently have recourse to him for defense against the 
Tupi, but that they would have to pay for that protection by the 
servitude into which they would fall. Now they avoid the white 
man too, and it is only the desire of exchanging labor for objects of 
prime necessity that prompts them to give their services in the collec- 
tion of yerba or maté, and the getting out of building timber. 

Their taputs or villages are situated in the depth of the forest in 
a clearing, or on its edge near a stream. When they are a short dis- 
tance from a navigable river, the people make a path that leads to 
the place on the shore where the canoe used in fishing is moored. 
These villages gencrally contain only a very limited number of 
families, each of which has its own house. At a shorter or longer 
distance away, in an artificial clearing, are small plantations of 
manioc, yams, and maize, which are reached by paths cut through 
the thicket. 

The house of the Cainguaé is smaller, but better built, than the 
Paraguayan ranch. The frame of roughly hewn trunks of trees 
supports a thatched roof and bamboo walls covered with a layer of 
mud mixed with plant stalks. These houses have no windows; the 
low and narrow roof is usually furnished with a large palm leaf as a 
porticre. The floor of the cabin is made of beaten earth, and the 
furnishings are simple and rude. <A single piece of furniture that 
is never wanting is the fatow, a kind of seat made out of a rudely 
shaped piece of wood which in form resembles the animal (the arma- 
dillo) after which it is named. 

The Caingué have no beds, but usnally sleep on the ground. 
The few hammocks they have, formed of a bundle of leathern strips 
bound together by transverse knots, are considered objects of luxury 
reserved for the men. Antonio, a young Indian whose guest we 
were for about five days, found it quite natural to rest in the ham- 
mock from fancied fatigues, while his poor little wife, hardly a dozen 
years old, lay upon the bare ground at a nearly freezing temperature, 
althongh she was in a delicate condition. Some bamboo bundles, 
set a short distance above the ground, were not beds, like those we 
saw among the Toba Indians in the Chaco, but supports on which 
provisions were piled in anticipation of the heavy rains. Large 
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ealabashes for carrying water were hung on the walls of the cabin, 
as were also the spare arrows, the crop of wild cotton, and all the 
thousand nothings which these big children have the craze for col- 
lecting. 

The fire is built out of doors when the weather permits it; but 
when it is raining, or is cold, it occupies the place of honor in the 
eabin, and men and animals sit around the blaze without seeming to 
be troubled by the smoky atmosphere. Fire is obtained by means 
of two sticks of dry wood, one of which, held tight between the feet, 
receives the end of the other. The second stick is revolved between 
the hands with a rapidity on the degree of which the production of 
the desired spark depends. The water is boiled on the fire for the 
maté, which is taken without sugar by means of a reed pipe; and 
the game is roasted there. If the weather is rainy, and laziness does 
not overcome the disposition to work, as it generally does, the man, 
smoking his pipe, weaves baskets and sieves for household use, and 
his wife oversees the preparations for the meal, or spins cotton, from 
which she makes a very durable cloth. 

The men are generally well built and of medium stature; their 
limbs, especially in youth, are well developed—a result of their con- 
stant handling of large bows and their fondness for long walks. The 
eolor of their skin is a fine bronze, with variations that are largely 
dependent on the relative cleanliness of different individuals. With 
the bachelors, the ebony hair is worn flat, and covers the nape, while 
the married men wear it short and curled. Generally they wear no 
ornaments on the hair; but if there is occasion for tt, the Caingua 
bind their locks with a colored kerechief and perhaps put in a few 
feathers. Some travelers have spoken of tribes marked by their 
lighter tint and blond hair; so far as we have been able to find, there 
exist a few families in which albinism is hereditary, and this is proba- 
bly what gave origin to the legend. Their face is full and round, 
the nose somewhat flattened, and the nostrils open, made so by the 
people’s enlarging them with their fingers. The middle part of the 
lower lip is turned outward and pierced. The eyes, oblique, and 
always looking outward, give the physiognomy a very mild, even 
feminine, character. 

The masenline dress consists of drawers terminating in fringes 
and bound in front and behind by a belt of braided hair; and 
for ornament a double collar is worn of the hard seeds of cer- 
tain vegetable species mingled with variously colored bits of glass 
and vertebree of small reptiles colored brown with quebracho. 
Under this collar a little pocket of raw hide holds the chewing 
tobaceo. All, young and old, men and women, wear the barbote, 
or a hole in the lower lip, by means of which they ean perfectly imi- 
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tate the various cries of birds. The flesh is bored for this at about 
four years of age with a sharpened bamboo stick; then, to pre- 
yent cicatrization, the orifice is kept open by drawing through it 
occasionally a leaf of dry grass. The higher caciques, we are told, 
alone have the right to wear in it, as a mark of their dignity, a plug 
of hardened yellow and transparent resin in the shape of a T. 

The women are small in stature; their forms are slighter than 
those of the men. ‘Their hands are very fine, and their hair is seldom 
combed. Their dress consists of a sort of small skirt folded around 
the form and descending to above the knees. Like the men, 
they go out barefooted, with the chest covered with several strings 
of beads, to which they sometimes attach a few bones for amu- 
lets). They also wear bracelets of hair, and eardrops composed 
of a string of red and white pearls, ending in a small triangle of 
nacre from one of the shells of the country. When young, they are 
quite attractive, although disfigured by the painting with which they 
mark their faces, consisting of a series of horizontal and vertical 
lines traced with charcoal dust, or a layer of beeswax which they 
put upon their skin. To be fresh, it has to be renewed every day. 
The young men also employ it to make themselves pleasing to their 
sweethearts, but married men put on no colors. 

The children wear a miniature breeches or small petticoat; only 
the babies are naked. The feeling of modesty is so well developed 
among these Indians that it was a hard task to get one of these 
children’s costumes, and still harder for the young fellow to exchange 
his breeches for the handkerchief we gave him. 

The life of the Caingn4 is divided between hunting and fishing. 
His arms, which he is never without, consist of a bow and a bundle 
of four arrows. The bow is about six feet long, and the arrows are 
nearly five feet. They are of guaiacum wood and the strings are of 
caraguato (a vegetable fiber). In exchange for working in the 
yerbales, the Caingué obtains from the whites machetes, knives, 
cooking utensils, and farming implements. 

THis fishing canoe is hollowed very patiently in a cedar log. The 
hooks come from abroad, and the line is made of fibers of the 
caragudto, or some other textile plant. They shoot their arrows 
aiming them directly at the object or firing them first into the air; 
for this purpose they throw the bust back, an exercise which develops 
the muscular system in a remarkable way. They never Jay them- 
selves on the back to shoot, as most of the Brazilian Indians do. 
Their skill is very great, but their game bags are often very scantily 
filled. The game is generally composed of various species of birds, 
which they stun by means of an arrow ending in a wooden knob. 
Two other arrows, ending in points barbed in various ways, and of 
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hard wood, are styled war-arrows, while a fourth kind, the only one 
having a metal point, is reserved for the tapir. 

In hunting this animal—an important feature in the life of the 
young Caingui—they display all their knowledge and all their skill. 
Perched on high trees or hidden in the underwood, they wait for the 
animal to pass, and wound it mortally with their steel-pointed arrows. 
A merciless pursuit then begins, and docs not end till the timid, 
harassed pachyderm dies of exhaustion. The chase of the jaguar is 
more perilous, and sometimes ends in a fight at close quarters. 

The Cainguéa also set traps, and sometimes travel for hours in the 
underbrush to visit them, with their arms in their hands and their 
provisions in their bocco, or basket made of caragudto fibers, which 
they carry slung over their shoulders. When game is scarce, or in- 
dolence keeps them in their lodges, they hunt the rats and field mice 
that swarm in their winter’s provisions; the victims, slain with sticks, 
are immediately put upon the fire just as they are, and devoured on 
the spot. 

Work in the house and the fields devolves upon the women. 
They carry their burdens on their backs in a pretty basket. They 
make blackish earthen vessels out of a clay which they go a consid- 
erable distance to get. Another finer earth is the material of a pipe 
in which the husband smokes the leaves of a wild tobacco. Contrary 
to the Paraguayans, the women do not smoke. In one family we 
saw a horn spoon like that of the Lengua Indians of the Chaco. 
Aside from the dogs and the hens which only the rich possess, the 
Caingudé have no domestie animals. The parrots which are seen 
quite numerously in the villages, tied by one foot to a light clog, are 
there only as a reserve for the kitchen. 

The only formality which the swain has to go through to get 
the hand of his promised one is to kill a tapir, an act by which he 
proves that he will be capable of supporting his prospective family. 
The death of a tapir under such conditions is quite an event; the 
whole tribe assembles at the carcass, and a scene of gluttony begins 
that does not cease till nothing is left but the skin and bones of the 
“oreat beast.” That is the only ceremony of marriage. The 
Caingné is usually monogamous, but polygamy is allowed. Mar- 
riages of relatives are carefully avoided. After, confinement, the 
young mother has a rest of a few days before resuming her servile 
task. She carries the newborn infant in a scarf, or sort of little 
hammock slung over her shoulders. She does not think of weaning 
it for a year and a half or two years, while the child has already been 
exercised in arms with miniature bows. Ideas of cleanliness seem 
foreign to the women as well as to the men, and it is a lucky chance 
that will induce them to comb their magnificent heads of hair. 
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Like the big children they are, they burst into laughter at noth- 
ings, and langh immoderately at whatever is new to them. Never 
shall I forget the hilarity and curiosity which possessed our friends 
of Puerto Venezia as they watched me one day changing my eloth- 
ing. The braves, squatting on their toes or leaning against the 
wall, pointed at each article of dress, and were greatly amused at 
the specimens of the refinement of our eivilization of which they 
evidently could not understand the bearing. 

Their musieal feeling is still in infancy, and their musical instru- 
ments are extremely primitive. They play the simplest kinds of 
airs on a bamboo flute or a guitar rudely imitated from the Para- 
gnayans, and dance or rather jump to them with their feet held 
together or pushed one before the other, holding the lobes of their 
ears between the thumb and forefinger. Sometimes the dancers 
wear also a belt composed of a series of hoofs of animals, which, 
clattering against one another, make a noise like that of a little bell. 
They hold a rattle in their hands, shaking it rapidly, which consists 
of a kind of fiddle-case rudely cut with a knife, containing bits 
of glass. 

Their feeling of jealousy goes to the extreme, and dominates all 
other feelings. It is the direct or indirect cause of all the crimes 
and all the personal and tribal quarrels. The stranger, whom they 
nevertheless fear, may even sometimes run the danger of his life if 
he betrays too tender sentiments toward one of the damsels of the 
woods. In the first village we visited, the mere fact of our stopping 
a moment to look at the girls in order to study the arrangement of 
the designs with which they were decorated aroused the susceptibilities 
of their lawful lovers, and prevented our getting several things we 
wanted. Further, a young man who had probably not yet suceceded 
in killing his tapir, turned the bare blade of his machete nervously in 
his hand at seeing my companion trying the weight of his intended’s 
eardrops before offering to buy them. 

Notwithstanding their entire want of religion, the Caingué have 
a vague idea of a future life; for after the interment of a deceased 
relative they deposit on the new grave the arms of the departed and 
provisions for the journey which they evidently suppose to be pos- 
sible. Their innate indolenec, whieh only the Jesuit fathers were 
able to contend with snecessfully, and their indifference are likely 
to keep them for a long time backward in civilization. —Translated 
for the Popular Science Monthly from the Bulletin de la Société 
Neuchateloise de Géographie. 
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SKETCH OF FRANCIS LIEBER. 


By Dr. LEWIS R. HARLEY. 


RANCIS LIEBER fled to our shores a political exile, but he 

afterward became one of the greatest publicists of the world, 
and shed glory on American scholarship by expounding the princi- 
ples of liberty. He accomplished in two of our colleges the work on 
which his fame will rest. Although he attained his scientific matu- 
rity in America, he was born in Berlin, and received his scientific 
training in the schools of his native land and in his intercourse with 
some of her most noted scholars. Lieber was born March 10, 1800, 
and his youth was passed during a time of intense political strife. 
He was the tenth child of Frederick William Lieber, an ironmonger, 
whose family consisted of nine sons and three daughters. From his 
earliest years his mind was impressed with the memories of war- 
fare, and his father delighted to explain to him the engravings on 
the walls of the sitting room representing some honorable actions 
of his great king. His mother was one of those noble, patriotic 
German women who threw their gold wedding rings into the public 
treasury, and received rings of iron in their places, bearing the im- 
perial signet and the words “ We gave gold for iron.” Lieber was 
but six years of age when the Prussian army was annihilated at Jena, 
and the country lay prostrate at the feet of Napoleon. 

Lieber’s first desire was to become a botanist. To this end he 
entered the Botanic Garden near Berlin, but he remained there only 
a short time on account of the ill treatment that he received from the 
director of the garden. The guiding principle of his school life 
came from Dr. Jahn, who settled in Berlin in 1809 to establish a 
place for physical exercise. Lieber became one of his pupils as 
early as 1811. Dr. Jahn realized the fact that Germany needed to be 
brought into a proper state of enthusiasm before it would be able to 
resist the French, and while he trained the young men for the battle- 
field he took every opportunity to appeal to their national spirit. He 
urged the necessity of German unity, and his hatred of France was so 
intense that he expurgated from the language of his schoo] all words 
of French origin. Hence, he chose the word “ turnen” as the Ger- 
man name for his gymnastic exercises. This system of education 
was the flowering of the seed that had been dropped by the French 
philosopher in “ Emile,” a book which brought forward a new problem 
in the education of the young in the eighteenth century. “Emile” 
was everywhere read, and aroused the greatest enthusiasm. ‘The 
teachers sought to aid the movement in various ways, but Dr. Jahn 
made the best statement of the advantages of physical training, and 
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he gave this training a permanent place in the German system of 
education. His personal influence was great, and the desire of his 
life seemed to be to establish German unity. 

Lieber remained under the instruction of Dr. Jahn until the age 
of fifteen years, when his school career was interrupted by the trum- 
pet tones of war, calling the youth to the defense of their country. 
When Napoleon escaped fron Elba schoolboys were welcomed in 
the Prussian army, and Lieber served as a volunteer in the Waterloo 
campaign. He received two wounds at Waterloo, and after recover- 
ing in the hospital at Aix-la-Chapelle he returned to his home in 
Berlin. He at once resumed his studies under the guidance of Dr. 
Jahn. In 1819 the schools for physical exercise in Prussia were 
closed. The same year Dr. Jahn and Lieber were arrested as enemies 
of the state. Upon his discharge without a trial, Lieber was refused 
permission to study in the Prussian universities, but was finally ad- 
mitted to Jena, where in 1820 he took his degree. Being under the 
constant guard of the police, he decided to leave his native country, 
and, as the Greek Revolution had just broken out, he made his way 
to Greece and took part in the struggle. He became disgusted at the 
miserable condition of things there, and, returning from Greece, he 
spent some time in Rome with Niebuhr, the Prussian minister. He 
then proceeded to his native land, but was again placed under arrest 
for entertaining liberal sentiments. On his release he decided to 
make his home in America, and in 1827 he arrived in this country. 

Lieber was recommended by Dr. Jahn as a suitable person to 
introduce the Prussian system of physical culture into the Tremont 
Gymnasium in Boston. Herc he taught scientifically Prussian gym- 
nastics; and he was one of the first exponents in America of the 
physical basis of education. The liberality of his views on education 
is well illustrated in his plan for the organization of Girard College, 
which attracted widespread attention. It reveals the fact that he 
had a wonderful grasp of pedagogic questions, and but few recent 
writers have made any advance beyond his liberal ideas. At that 
time there were no polytechnic schools in America, and Lieber’s 
plan included the various branches of polytechnic instruction, as well 
as provision for the education of teachers. In commenting on the 
plan, Edward Livingston wrote from Paris in 1834: “You have 
written three lines which ought forever to be impressed on the minds 
of all teachers, whether of science, politics, or religion. I know of 
no truth more happily expressed than that ‘ there is a religion under 
all the variety of sects; there is a patriotism under all the variety of 
parties; there is a love of knowledge and a true science under all the 
variety of theories.’” As early as 1858 Lieber strongly urged the 
establishment of a real university in this country, as a cultural means 


408 POPULAR SCIENCH MONTHLY, 


of promoting a more generous nationality. This was twenty-five 
years before the university ideal was reached in America. His con- 
ception of a university included all that our most venerable institu- 
tions have yet realized. 

Lieber struggled for eight years before he found any permanent 
employment. In 1828 he began the work of editing the Encyclo- 
peedia Americana, and in his project he was warmly supported by 
Edward Everett, George Bancroft, and Judge Story. He yearned 
for the time when he might be able to write upon subjects that had 
long occupied his mind. In 1835 his hopes were realized by his 
appointment to the professorship of history and political economy 
in South Carolina College. In his contact with Niebuhr at Rome he 
had acquired a taste for historical studies, and he became the first 
great teacher in this country of history and politics as co-ordinated 
subjects. 

It was Lieber’s lot to encounter many obstacles in his career. 
Although as a boy his soul longed for liberty, he found even in 
America a part of the human race in bondage, and this earnest 
advocate of freedom was compelled to make his home in the very 
midst of the slave power. Lieber did not desire to go to the South, 
but after a struggle of eight years in the North he felt compelled 
to accept the position in order to provide for his family. It also 
afforded him leisure time to write his Political Ethies, Legal and 
Political Hermeneutics, and Civil Liberty and Self-Government, the 
three great works upon which his fame will chiefly rest. In 1856 
he was a candidate for the presidency of the college, and, failing to 
secure this position, he resigned his professorship. The next year, 
he was called to Columbia College, New York city. Dr. Herbert B. 
Adams states that the call of Lieber to Columbia College marks the 
first recognition by a Northern college of history and polities as prop- 
erly co-ordinated subjects. Lieber spent nearly forty years as a 
teacher of this most vital branch to the youth of the republic. 

Before tracing out the leading theories of Lieber’s works, it may 
be well to refer to the political thought of his day. His youth 
was spent in a period when in his own country two opposing schools 
of law and political science existed. The historical school based 
its method upon the course of outward events and their evolution, 
while the philosophical school began with the knowledge of the 
human mind, and from this starting point considered the revelation 
of the spirit of man in history. Dr. Bluntselili says that only a few 
philosophers have had the genius to unite the two methods. Lieber 
rose above the conflict of the two schools and became one of the 
first representatives of their alliance. In writing his great works 
he had to venture upon an untrodden path, and, in his Political 
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Ethies, also a dangerous one, because in exploring a new field he had 
to touch some of the most vital and delicate points. Tis life in the 
South, although uneongenial to him, was a period of rich production, 
and he became the author of the first great original treatise on 
political science in America. He had long oceupied himself with 
the thought of writing on political ethics. Tle felt that the many 
subjects which have a strong influence on polities, and yet do not 
belong to political or legal seience, should be treated soundly and 
truthfully. These subjeets ineluded the ethical nature of man, pub- 
he opinion, parties, factions, opposition, love of truth, perseverance, 
the duty of representatives, judges, advocates, officeholders, and the 
pardoning power. The keynote of the Political Ethies is, “ No right 
without its duties, no duty without its rights.’ The work called 
forth the warmest admiration of jurists, statesmen, and historians. 
Lieber made another valuable contribution to political science 
in The Legal and Political Hermeneuties, published in 1889. One 
of the first articles which he read after landing in New York was in 
a paper opposed to the administration of President Adams. The 
writer founded his objections on the construction of the Constitution. 
The subject was new to Lieber, as political construction of this kind 
is peculiar to America, where the idea of a written constitution was 
first realized on a large scale. His attention was attracted by the 
novelty, and when he began his work on Political Ethics he was led 
to reflect more deeply on constitutional construction. The value 
of the work is stated in The Nation as follows: “Many of the 
topies discussed were at this time new, doubtful, and difficult, and 
Lieber lived to find conclusions which he had arrived at and was the 
first to express thirty years ago, referred to by writers of the present 
day as familiar political truths, without, perhaps, any conception 
on the part of the writers of the source whence they were derived.” 
Lieber’s best known work and greatest contribution to political sci- 
ence is his Civil Liberty and Self-Government, published in 1853. 
It was written during the vicissitudes of the French Government, 
and can not be read with profit without taking into view the events 
of 1848 and the empire of Napoleon ITI, for throngh the book there 
are drawn frequent contrasts between Anglican and Gallican liberty. 
The Civil Liberty and Self-Government at once attracted the atten- 
tion of scholars. In 1854 Woolsey put the book into the hands of 
his pupils in Yale College. Professor Creasy, of England, author 
of the Rise and Progress of the British Constitution, said: “ Dr. 
Lieber is the first who has pointed out the all-important principle of 
English and American liberty, that every officer remains individu- 
ally responsible for what he does, no matter whether he acts under 
the order of his superiors or not—a principle wholly unknown in 
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other countries.” The work was translated into German by Mitter- 
maier, and found a warm welcome in Europe. Lieber was inter- 
ested all through his life in the subject of penal law. When De 
Beaumont and De Tocqueville published their report on American 
prisons, they requested him to translate it into English, and he 
did so in 1833, adding copious notes, for which he received the 
thanks of some of our leading jurists. The King of Prussia desired 
to appoint him inspector general of prisons, with the permission to 
lecture on penology in the university. 

In his later years Lieber’s attention was especially directed to 
the subject of international law. The following words of the late 
Dr. Bluntsehli tell of his great activity in this direction: “ Lieber 
had great influence, I may add, in founding the Institut de Droit 
International, which was started in Ghent in 1878, and forms a 
permanent alliance of leading international jurists from all civil- 
ized nations, for the purpose of working harmoniously together, 
and thus serving as an organ for the legal consciousness of the 
civilized world. Lieber was the first to propose and to encourage 
the idea of professional jurists of all nations thus coming together 
for consultation, and seeking to establish a common understanding. 
From this impulse proceeded Rolin-Jacquemyn’s circular letter, 
drawn up in Ghent, calling together a number of men, eminent for 
their learning. This latter proposal to found a permanent academy 
of international law met with general acceptance, but this was merely 
a further development of the original idea of Lieber, which was at 
the bottom of the whole scheme. His notion was now approved and 
the efficiency of the association was thus assured for the future.” 

Lieber’s contributions to military law form the greatest work of 
his later years. At the instance of President Lincoln he prepared 
Instructions for the Government of Armies of the United States in 
the Field, which being approved by a board of officers and by the 
President, were published in 1863, as General Orders, No. 100. 
This work, the first codification of International Articles of War, 
forms a permanent addition to military law. The adoption of the 
code brought Licber into close relations with the War Department 
at Washington, and he became its adviser in all matters relating to it. 
The codification was received with great favor abroad. It suggested 
to Dr. Bluntschli the idea of codifying the laws of war and the law of 
nations. His letter to Lieber is printed as a preface to the Interna- 
tional Code; and he valued the instructions for the armies so highly 
that he had them published in full as an appendix to it. In 1868, 
at the request of General Halleck, Licber prepared an essay on 
Guerrilla Parties which was received so favorably by the Govern- 
ment that an attempt was made to have a chair on the law and 
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usages of war established at West Point, and to secure the appoint- 
ment for Lieber. ‘This was never accomplished, but at the close of 
the war he was appointed to classify the Confederate archives in the 
office of the War Department. 

Although Lieber was so firm a Union man, we may behold in him 
the symbol of civil war. His eldest son, Oscar, laid down his life for 
the cause of secession. His other two sons held commissions in 
the Union army: Norman, who became a lieutenant, and is now 
Judge Advocate General, and Hamilton, who lost an arm at Fort 
Donelson. Although Lieber took a deep interest in all public meas- 
ures and followed closely the current of political thought, his mind 
was not adapted to take a practical, everyday part in current politics. 
His heart was bound up in the welfare of his country, and he could 
not descend to the level of the partisan. In a letter to me, Hon. 
A. D. White thus speaks of Lieber: “ As regards taking a practical, 
everyday part in politics, I never thought him of the build for that. 
In fact, I once saw a curious exhibition of his inability to take such 
part. He had been elected a delegate to a State Republican Con- 
vention, and came up to Syracuse, where I then was, to attend it. 
As he was my guest, I suggested to him, when the time arrived for 
calling the convention to order, that we should go to the hall where 
it was held, but he was engaged in very earnest political talk with 
me, and put off going, probably with the idea that not much would 
be done until his arrival. We reached the hall about an hour late, 
found it in all the noise and uproar which generally attends the ses- 
sions of such bodies, and, as we listened to a roll call, found that 
another delegate had claimed his seat and had been admitted. He 
heard the name of his opponent called and responded to, said not a 
word, listened a little longer, then proposed that we should take a 
walk, and he never went near the convention again.” 

Lieber died October 2, 1872. One who best knew him declared 
that by his death the whole world sustained an irreparable loss. 
The influence of his profound works upon the public mind has been 
great. It has been charged against him that he was a doctrinatre, 
but even if this were so, it would be no reproach. While strongly 
grounded in the best thoughts of the best thinkers on political sub- 
jects, he was as independent in his thinking as any wise man is likely 
to be. However restricted may have been his popular influence as an 
author, his opinions and writings have been valued by the foremost 
thinkers of the age in every land of well-ordered liberty, and his 
works have been a mine of wealth to thousands who never acknow!l- 
edged it. “ No right without its duties, no duty without its rights,” 
was Lieber’s favorite motto, and his life and writings were molded by 
this principle. 
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Correspowudence, 


A CURIOUS OPTICAL PHENOMENON, 


Fiditor Popular Science Monthly ; 

IR: To one mterested in observing the 
KO action of light under unusual cireum- 
stances, a very pretty display of colors can 
be seen in the amalgam room of the Ojo de 
Agua Silver Mill at San Luis de la Paz, Gua. 
najuato, Mexico. 

This room is twelve feet wide by twenty 
long, with whitewashed walls. The outside 
wall faces the northeast and is pierced by 
two large windows, covered with heavy wire 
gratings and coarse white muslin. 
these windows and against the southeast wall 
are large iron kettles set two feet above the 
floor im solid cement. Above these in wooden 
racks are hung heavy canvas sacks two feet 
long, to receive and strain the liquid amalgam 
as it comes from the settlers. This amalgam 
runs into the sacks, and the excess of quick- 
silver percolates through the coars? eanvas 
and falls in a shower into the kettles below. 

To one standing in front of this shower 
will appear some of the colors of the spec- 
trum. <A transverse section of this cylinder, 
representing the body of falling metallic¢ par- 
ticles, would have a diameter of from five 


and a half to nine inches, according to the | 


rapidity of the discharge of amalgam into 
the top of the sack. The slower the dis- 
charge, the smaller the sectional area and 
the larger the individual drops, and vice 
versa, 

The colors are repeated six times in the 
width of the stream, three times on each side 
of the center line or axis. This is observed 
at a point halfway between the surtace of 
the “quick” in the kettles and the flow of 
particles from the sides of the sacks, the colors 
forming a line coincident with the horizontal 
plane. Of course, this changes slightly with 
the position of the observer, in accordance 
with the law of ineidence and reflection. 

The refractive action is toward the out- 
side, as the violet appears at the outer edge. 
This (the violet) is fairly strong, the indigo 
fainter, and the blue 27, Under the most 
favorable circumstances only can the green 


Opposite | 


| inner or last pair. 


be detected. The yellow is about as strong 
as indigo, the orange of the same value as 
the violet, and the red most pronounced of all. 

The ced of each outer spectrum borders 
on the violet of the next inner on each side 
of the center, and this is repeated in the 
second pair where they connect with the 
The third or inner is so 
faint that only the violet is visible, and that 
but faintly. There seems to be a gradual 
decrease of intensity toward the center, 
which is not apparent from the fact of the 
stronger end of each spectrum being 
inside; that is, the stronger end (red) of 
the first or strongest spectrum coming 
against the weaker end (violet) of the second 
or weaker spectrum, ete, 

The greater the volume the smaller the 
individual particles and the stronger the 
colors, and vice versa. Late in the afternoon 
the sun shines on the windows, but does not 
occasion ah increase in the value of the 
colors, except when some opaque object is 
interposed. In fact, it is always best to stand 
facing the quick” and between it and the 
window opposite. Direct sunlight never 
enters the room, the windows being covered 
with coarse white muslin as above stated. 
Artificial light produces the same effect as 
sunlight. 

The condition of the “quick” is as fol- 
lows: While in the receiving kettles it is kept 
under a saturated solution of caustic soda to 
eut any grease which it may collect in pass- 
ing through the pans and settlers. It con- 
tains a trace of zine and possibly of silver. If 
lead, copper, or iron in the form of amal- 
gams are present, they are in such very small 
proportion that it is impossible to estimate 
them. 

It may be that in falling there is formed 
a film of varying thickness of zine oxide on 
the surface of each globule which would have 
a decomposing action on the light reflecting 
from the surface of the globule on which it 
would form a coating. This I merely ad- 
vance as a hypothesis. 

Henry M. Srancey. 
Mexico, D. F., November 1, 1397. 
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EDUCATION IN BONDS. 
HE warfare of science with the- 


Buckle, Draper, and President An- 
drew White; and many have sup- 


ology has been amply and im-} posed that science, having accom- 
pressively related by such writers as , plished this warfare and come out 
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victorious, had no other foe to fear. 
There are not wanting signs, how- 
ever, that complete confidence on this 
point may be somewhat premature. 
Another enemy has appeared in the 
field, less severe in aspect than the 
old theology, but also less disinter- 
ested, less sincere, and, strange though 
it may seem to say so, less open to 
argument. That enemy is party pol- 
itics, and the science it especially at- 
tacks is the highest science of all— 
the science of society in its various 
branches. 

The very essence of scientific 
teaching lies in its freedom. Teach- 
ing that is not free can only usurp 
the name of science. If the word 
means anything, it means the move- 
ment of the human mind toward 
truth, toward a true comprehension 
of things. The world and life fur- 
nish facts; it is for science to observe, 
examine, tabulate, co ordinate those 
facts, and extract from them their 
widest and deepest meaning. Sci- 
ence does this in the interest of man- 
kind, in order that we may al] under- 
stand the conditions surrounding us 
in the world, and apply our energies 
in the most profitable manner for the 
promotion of our own and others’ 
happiness. 

Bearing this in mind, we may see 
an ominous sign of the times in an 
article which appears in the October 
nuniber of the American Journal of 
Sociology describing how the Popu- 
list party in the State of, Kansas, 
having captured the State Legisla- 
ture, proceeded to make a raid on the 
State Agricultural College, where, 
after some preliminary maneuvers, 
they dismissed a considerable portion 
of the faculty, including the presi- 
dent, in order to insure that the doc- 
trines taught therein should be in a 
line with Populist polities. The pre- 
vious government of the college had 
been all that could be desired; there 
was no pretense that it had allied it- 
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self with any political party as such, 
or that the teaching given within the 
college walls had been other than the 
best thought of competent men deal- 
ing disinterestedly and honorably 
with their several] subjects. The idea 
siinply was that here was an opportu- 
nity for converting the college into an 
instrument for promoting Populist 
views and the success of the Populist 
party, and that the opportunity was 
too good to be lost. The first step 
taken was to pass a resolution to the 
effect that “ the principles maintained 
by the advocates of land nationaliza- 
tion, public control of public utilities, 
and the reform of the financial and 
monetary system shall be fairly stated 
and candidly examined, with a view 
of leading the student to grasp the 
principles involved in the science of 
production and distribution, without 
bias or prejudice.” To secure more 
complete freedom from bias or preju- 
dice in the teaching of economics the 
board next proceeded to take that 
subject out of the hands of the presi- 
dent, Prof. G. fT. Fairchild, who had 
been in the habit of lecturing on it, 
and sent for a man after their own 
heart, whom they found in a certain 
Professor Will. The lectures of the 
latter are described as presenting so- 
cialistic views as though they were 
beyond criticism, and as affording 
much satisfaction ta the Board of 
Regents. 

The next step was to deelare that 
the employment of all the professors 
and instructors should expire on June 
30, 1897. This gave the opportunity 
for getting rid of those whose views 
were considered in any way objec- 
tionable, foremost among whom was 
the president, who did not, however, 
wait for the expiration of the period 
before sending in his resignation. 
Out of twenty-four teachers twelve 
were reappointed. Henceforth, there- 
fore, or until the political complexion 
of the Board of Regents changes, the 
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agriculture taught at the State Col- 
lege will be dulv mingled with popu- 
lism, and whatever benefit that can 
confer on the community at large 
will be duly reaped. That some 
benefit is expected may be inferred 
from a report made by the board 
after they had seeured a new pro- 
fessor of political economy, in which 
they expressed themselves as follows: 
“It is not a laek of industry or un- 
favorable methods of farming, or the 
unfavorableness of the climate which 
have caused the widespread and ever- 
inereasing poverty among the agri- 
cultural and laboring classes. The 
unremitting toil of the farmer, in 
which sons and daughters take part, 
even during childhood, has indeed 
yielded him large quantities of grain, 
great numbers of cattle, hogs, horses, 
and other domestie animals. He has 
produced enough of the useful and 
necessary things of life that, with 
fair, equitable exehange, would bring 
prosperity in place of poverty, com- 
fort in plaee of humiliating drudgery, 
and content and patriotism in place 
of unrest and dissatisfaction.” The 
trouble, then, is not that the farmer 
has not plenty of grain and animals, 
but that he ean not exchange them 
on the terms he would wish for other 
things. Who are tlie people that are 
holding on to the other things, de- 
manding such prices for them that 
trade is either impossible or very 
one-sided? Is it the cotton manu- 
facturer, or the boot and shoe manu- 
facturer, or the cabinetmaker, or the 
manufacturer of plows and other 
farm implements? Wedo not think 
any of these would acknowledge the 
impeachment, for if there is anything 
they are anxious to do it is to sell, 
and the prices they ask were never 
so low as they are to-day. We should 
like very much to know what rem- 
edy Professor Will would suggest in 
the premises. Is it not the fact that 
what to-day is considered poverty 
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would a couple of generations ago 
have been considered comfort? Upon 
another page of the Journal of Soci- 
ology, in an article by the editor, 
Prof. Albion W. Small, we read that 
“the toiling millions can buy with 
their wages more comforts than they 
ever could before,” but that “the in- 
dividual laboring man is haunted by 
the thought that he may any day 
lose his job.” Well, that is where 
the farmer has an advantage; he is 
not in danger of losing his job, and, 
aecording to Professor Small, he can 
get more for his money than he ever 
could before. He may get less for 
his grain than formerly; but, on the 
other hand, he has mueh less labor 
both in produeing it and in bringing 
it to market. 

We do not propose, however, to 
diseuss questions of political eeono- 
my in these columns. The question 
which seems to us full of grave inter- 
est is, how far the party control of 
college teaching is destined to pro- 
eeed. The trouble, of course, is not 
entirely new. In protectionist states 
there is but little “liberty of prophe- 
sying ” for free-trade professors; but 
the case 1s more serious where par- 
ties, in the interest of their own su- 
premacy, begin to impose the teach- 
ing of doctrines that touch the deepest 
foundations of society. All political 
control, however, in such matters is 
bad. The only way to have great 
teachers is to seek out men who have 
profoundly studied their several sub- 
jects, and whose disinterestedness in 
expounding them is beyond question. 
Such men may commit errors, but 
they will give inspiration and will 
so edueate the judgment of their pu- 
pils as to make them ineline to sound 
and reasonable views. He who is 
teaching by prescription will never 
teach with conviction. Truth does 
not need to be prescribed; it pre- 
scribes itself if it gets the ehanee. 
The greatest enemy of truth is organ- 
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ized self-interest, and it is precisely 
this enemy with which our system 
of higher education—in so far as it 
depends on State support—is begin- 
ning to be threatened. If the evil 
spreads, the result will be the disor- 
ganization of all State universities 
and colleges, because the youth of 
the country will not long consent to 
listen to lectures that express, not the 
thinking of an independent mind en- 
riched by the thoughts of other in- 
dependent minds, but a system of 
doctrine carefully adapted to help 
this or that party in its political 
struggles. Theology was a tyrant 
in its day, but it was a respectable, 
high-minded, and benevolent tyrant 
compared with the political party 
that would attempt to capture and 
pervert education for its own ends, 
Theology did not object to cramp 
men’s minds if it could only save 
their souls; but the politician would 
do it in order to get their votes. 
Good will come out of evil, however, 
if the lesson is brought home to the 
popular mind that education and 
politics are two things that should 
have as little as possible to do with 
one another. 


THE NATURE OF SCIENCE. 


WE have seldom seen the differ- 
ence between the science of the an- 
cient and that of the modern world 
so well drawn out as it was in the 
Harveian oration delivered a few 
weeks ago by Sir William Roberts 
before the Royal College of Physi- 
cians in London, England. The an- 
cients, the speaker acknowledged, 
“had a large acquaintance with the 
phenomena of Nature, and were the 
masters of many inventions. They 
knew,” he continued, “how to extract 
the common metals from their ores; 
they made glass; they were skilled 
agriculturists; they could bake, brew, 
and make wine; manufacture butter 
and cheese ; spin, weave, and dye 
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cloth; they had marked the motions 
of the heavenly bodies, and kept ac- 
curate record of times and seasons; 
they used the wheel, pulley, and le- 
ver; and knewa good deal of the nat- 
ural history of plants and animals, 
and of anatomy and practical medi- 
cine.” Here was a body of knowl- 
edge “of inestimable value for the 
necessities, conveniences, and embel- 
lishments of life.” But, the lecturer 
went on tosay, “it was not science 
in the modern sense of the word.” 
Why? Because it was not “system- 
atized and interpreted by co-ordi- 
nating principles, nor illuminated by 
generalizations which might serve 
as incentives and guides to further 
acquisitions.” It had been acquired 
“mostly through haphazard discov- 
ery and chance observation,” and, 
having no innate spring of growth, 
“could only increase, if at all, by 
casual additions—as a loose heap of 
stones might increase—and much of 
it was liable to be swept away at any 
time by the flood of barbaric con- 
quest.” 

With the scientific possessions of 
the modern world the case is entire- 
ly different. They are the product 
of the direct. and purposive efforts 
of the human mind, which some 
three centuries ago conceived the 
fruitful idea that the way to obtain 
knowledge was to go in search of it 
by means of observation and experi- 
ment, and not to wait for chance 
revelations. That idea is so familiar 
to us now that it is difficult to believe 
that it should not have been fully 
present to the minds of the civilized 
ancients. But the facts of history 
make it plain that it was not present 
to their minds. They thought acute- 
ly on many subjects, and produced 
an admirable literature and wonder- 
ful works of art; but they never 
learned the secret of interrogating 
Nature. Aristotle dwelt not a little 
on the importance of experiment and 
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observation; but he himself made 
comparatively little use of either, and 
his suecessors for many centuries, 
notwithstanding the extravagant au- 
thority which they assigned to his 
opinious, seem to have been quite 
uninfluenced by his suggestions on 
this point. They neither asked what 
he meant nor made any attempt 
worth mentioning to move forward 
in the direction he indieated. 
Evidently the true “ psychologi- 
cal moment,” as the expression is 
to day, had not arrived. When it 
came there was, as Bacon, in words 
quoted by the lecturer, expressed it, 
“a new birthof time.” Men seemed 
to have awaked from sleep to find 
themselves in possession of a new 
and wondrous power. They had a 
sense, whieli the aneients never had, 
that the diseoveries they were able to 
make were but an earnest of greater 
and far more numerous discoveries 
yet to follow. They conceived of all 
the phenomena of Nature as inter- 
related, and foresaw that it was the 
destiny of human knowledge to grow 
into one vast, coherent, and harmo- 
nious whole. And that conception 
is in the world to-day, fortified by in- 
numerable proofs derived from the 
victorious progress of scienee. The 
knowledge of the ancient world was 
unorganized, therefore it was not 
science: the knowledge of the mod- 
ern world is organized, and therefore 
it is science. The knowledge of the 
aneient world was not a fructifying 
seed; the knowledge of the modern 
world is at once seed and harvest. 
The knowledge of the aneient world 
was not interpretative ; the knowl- 
edge of the modern world symbolizes 
for us the powers of the universe, 
and the great Power in which all 
seattered forces find theirunity. The 
knowledge of the ancient world was 
not an effectual safeguard of eivili- 
zation. It is perhaps too soon to say 
whether modern science will safe- 
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guard the civilization we possess ; 
but we ineline to the opinion ex- 
pressed by Sir William Roberts that 
the intellectual activity of our age 
and the varied execitements which 
act upon modern society exert, and 
will continue to exert, an “ antisep- 
tie” influence sufficient to prevent 
internal decay; while the advantage 
which scientifie habits of thought 
confer upon the higher races of man- 
kind will always suffice to seeure 
them against such a fate as befell the 
civilization the Roman Empire. 


BUSINESS THROUGH POLITICS. 


THE recent political struggle 
through which the municipalities of 
the Empire State have passed has 
much more than a local significance. 
At a time when a very considerable 
part of the intelligence of the whole 
country has gone daft on the subject 
of municipal ownership and man- 
agement of commercial enterprises, 
it seems needful to seize upon every 
pertinent and impressive oceasion to 
point out the amazing folly of such 
social philosophy. Unless a halt be 
called, the tendency everywhere ap- 
parent, a tendency thought to be as 
wise as it is thought to be inevitable, 
the Ameriean people will have to 
pass through an experience much 
more ruinous and disappointing than 
any that they have ever yet had. 

At the present time the duties in- 
trusted to municipalities have be- 
eome rather considerable. They in- 
clude, first, the preservation of order 
and the protection of life and prop- 
erty; second, the paving and elean- 
ing of streets and the eonstruction 
and maintenance of sewers ; third, 
provision for the extinguishment of 
fires; fourth, the support of publie 
schools and certain charities; fifth, 
a department of public health; and, 
sixth, in some cases, a water-works 
system. Yet it is proposed to add 
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materially to these duties. The 
“new” social reformer has become 
convinced by his study of social sci- 
ence that municipalities should in 
every case have their own water- 
works system; that they should have 
their own gas and electric lighting 
plant; that they should own and 
run the street cars; that they should, 
in a word, take from the hands of 
private enterprise every industry 
that comes under that vague and 
inexact designation of ‘natural mo- 
nopolies.” 

If the duties already intrusted to 
municipalities were performed with 
a skill and economy that evoked uni- 
versal commendation, there might 
perhaps be something said in favor 
of their extension beyond the limit 
that Mr. Spencer has laid down, 
namely, the preservation of order 
and the protection of life and prop- 
erty. But what is the case? We 
venture to say that if any unpreju- 
diced observer from another planet 
where the philosophy of Mr. Spencer 
is observed, had studied the muni- 
cipal contests mentioned and were to 
express an opinion, he would say 
without the slightest qualification 
that it would be beyond human in- 
genuity to discover a more absurd, 
wasteful, and demoralizing method 
of doing business than the one 
through politics. Why it is that a 
truth so obvious does not thrust itself 
upon every thoughtful mind with 
an irresistible force is a mystery 
that must take high rank with the 
devotion of many intelligent peo- 
ple to Kneippism and other forms of 
quackery. 

What was the problem that the 
elections were expected to solve ? 
The assertion was made repeatedly 
that it was a very simple one, name- 
ly, whether public affairs were to be 
managed in a businesslike manner 
or in accordance with the interests 
of the politicians. As thus stated it 
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was simple; but correctly stated it 
was complex in the highest degree. 
It was to select a large number of 
competent men for a large number 
of important duties, each requiring 
high character and special fitness. 
In the case of one city having a pop- 
ulation of one hundred and sixty 
thousand, which may serve as a type, 
there were sixty-seven such men to 
be chosen, not to mention the twenty 
constables, the two members of the 
Assembly, county clerk, county su- 
perintendent of the poor, and judge 
of the Court of Appeals. We all 
know how difficult it is to select one 
competent man for an important 
duty. We know, too, how often we 
fail. Think how much more difficult 
itis to select sixty-seven! Think, too, 
how great the chances are of failure! 

But what were the steps taken to 
solve this problem ? Were they such 
as would cominend themselves to the 
proprietors of a great New England 
cotton mill or a great Pennsylvania 
steel foundry? Before each alder- 
man, school commissioner, member 
of the board of public works, etc., 
was presented to the voters for their 
suffrages, were his moral character 
and his capacity for the duty to be 
intrusted to him carefully investi- 
gated and pronounced to be up to 
the standard required to conduct 
public affairs in accordance with 
business principles? Let the shame- 
less intriguing at the caucuses and 
conventions, the despotic dictation 
of some party boss that placed them 
upon the party ticket in disregard of 
their moral and intellectual fitness 
answer this question. 

It should be remembered that 
with certain exceptions there were 
two sets of candidates of this charac- 
ter presented to the voter for choice. 
What were the steps taken to enable 
him to select the better of the two 
lots? Did he listen to speakers fa- 
miliar with the personal and _ busi- 
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ness record of each candidate and 
intent upon making to him a candid 
statement of the qualifications of 
that candidate? Did the newspapers 
in the city pursue the same rational 
plan for the enlightenment of his 
puzzled mind? For answers to these 
questions look into the speeches de- 
livered and the articles written. 
There was first the claim that the 
candidates of the party of virtue and 
ability were models of integrity and 
capacity; and next, that the candi- 
dates of the party of vice and in- 
capacity were monsters of iniquity 
and inability. If, as sometimes 
happened, nothing could be urged 
against a candidate personally, he 
was charged with being either a 
goldite or a silverite, and therefore 
unfit to be mayor, or an alderman, 
or a school commissioner. At the 
same time this discussion of the mer- 
its and demerits of the several can- 
didates was carried on with a heat 
and often with an absurdity of argu- 
ment that made the discovery of the 
truth about any subject or any man 
absolutely impossible. Is it any 
wouder that the voters elected some 
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men notoriously unfit, and defeated 
others of the highest character and 
ability ? 

If these statements of the prob- 
lem of municipal government and 
the method adopted to solve it were 
open to question, then an enlarge- 
ment of the amount of business 
to be done through polities might 
not be so absurd. But nobody im- 
peaches their accuracy. The advo- 
cates of municipal ownership are not 
less vigorous in their denunciation 
of the evils that we have tried to de- 
scribe than the opponents. Wher 
their attention is especially directed 
to these evils their speech becomes 
a prolonged jeremiad. It is only 
when they come to advocate what 
they are pleased to call in clumsy 
phrase the “ municipalization” of 
gas works or street-car lines that 
they become optimistic and _ insist 
that cities can undertake these new 
duties without an aggravation of the 
very evils they deplore. They seem 
to believe that by some hocus-pocus 
an enlargement of the sphere of 
polities will transmute its inherent 
and unavoidable vices into virtues. 


Scientific Literature. 


SPECIAL BOOKS. 


THE purpose of Mr. Israel C. Russell’s Volcanoes of North America * 
is to make clear the principal features of volcanoes in general, and to place 
in the hands of students a concise account of the leading facts thus far dis- 
covered concerning the physical features of North America which can be 
traced directly to the influence of volcanic action. The account is compre- 
hensive as to what it includes, and accurate so far as present knowledge 
extends. Regarding the western hemisphere as divided into two portions, 
the author assigns Central America to the northern division, because its 
relations as to voleanoes are closer with North than with South America. 
For a similar reason Gperating inversely, the volcanoes of the Windward 
Islands are regarded as South American. Much of the work is derived 
from the results of personal observation; but, of necessity, in so large a 


* Volcanoes of North America. A Reading Lesson for Students of Geography and Geology. By 
Israel C. Russell. New York: The Macmiilan Company. Pp. 346. Priee, $4. 
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subject, much is compiled from the works of others. The scope of the book 
embraces the numerous still steaming and recently extinct volcanoes of 
Mexico and the Central American republics, some of which have had their 
birth since the Spanish conquest, with examples of violent eruptions which 
the region furnishes; the lofty voleanic mountains of California, Oregon, 
and Washington, with the lava beds east of them; and still active volcanic 
energy in Alaska. The first chapter treats of the characteristics of volca- 
noes, of which the world is drawn upon for types; stages in their lives, 
characteristics of their products, their profiles and structure, the erosion to 
which they have been subjected, subterranean intrusions, and the charac- 
teristics of igneous rocks. Next is described the general distribution of the 
active and recently extinct volcanoes of North America. The volcanoes of 
Central America are enumerated, their geological relations are fixed, and 
they are described as “ young” and “ older” volcanoes, in the third chapter. 
The fourth chapter relates to the volcanoes of Mexico. The volcanoes of 
the United States are described generally through typical examples of vol- 
canic mountains and lava sheets, and more particularly as “the great vol- 
canic mountains of Oregon and Washington,” the “Cascade Mountains,” 
“Columbia Lava,” volcanoes of the Coast Range, volcanoes of the Rocky 
Mountain regions, and volcanoes of Alaska. The concluding chapters are 
devoted to deposits of volcanic dust, and theoretical considerations, among 
which the interior heat of the earth, the action of pressure, the agency of 
water, and the chemical, mechanical, and “steam” hypotheses are noticed. 
The last chapter gives a very interesting description of the life history of a 
voleano. The book is well illustrated with charts, maps, and smaller pic- 
tures, and is supplied with a satisfactory index. 


The books which for a small consideration will tell us what to eat, what 
to read, and even what to wear, are very plentiful; but with the exception 
of the pamphlet literature of the “ total abstainers,” whose sole interest is in 
water per se without reference to its quality, there is little information ob- 
tainable by the general reader regarding what to drink. For this reason. 
if for no other, such a book as the present one * ought to be kindly received, 
It is a treatise covering very well, in a popular way, the questions relating 
to the sanitation of potable waters; what water is fit to drink, the ordi- 
nary impurities, their effect on its potability, and the various methods by 
which the injurious contents may be removed. That the subject is an 
increasingly important one nobody will dispute. The growing tendency 
toward concentration in cities makes the water-supply question one of 
great difficulty, the dangers from its careless or ignorant solution being 
grave and far-reaching. The first chapter in the present volume gives a 
brief historical account of the ancient water supplies of Carthage and 
Rome. Drinking water and disease are next discussed. Some of the 
subtitles under this heading are: Paludal Poisoning, Sawdust Water, 
Wholesomeness of Hard Waters, Influence of Turbidity on Health, Sew- 
age-polluted Waters, Odors and Tastes found in Waters. Chapters three 
and four deal with the artificial and natural purification of water. These 
are the most important portions of the book to the engineer and taxpayer, 
taking up the question of water supply in its economic and commercial 


* Water Supply: Considered principally from a Sanitary Standpoint. By William P. Mason. 
Tlustrated. New York: John Wiley & Sons. Pp. 480. Price, $5. 
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aspects, both as regards the general town supply and also in reference to 
individual household filtration. The physical forces and forms with which 
we have to reckon are next considered under Rain, Ice, Snow, and River 
and Stream Water. In these chapters are considered the importance of a 
pure ice supply, the influence of forests on rainfall, and the proper care of 
a watershed. The care and purification of stored water is next discussed, 
such questions as the preparation of reservoir bottoms, growth of algze in 
stored water, covered reservoirs, and lake water being taken up. The im- 
portant and much-disputed questions relating to ground water receive 
attention in chapter eight. Among the subtitles we find: Contamination 
by Privy Vaults, Testing Wells for Possible Contamination, Viability of 
Cholera and Typhoid Germs in Soil. The reliance to be placed upon Puri- 
fication by Filtration through Soil, Deep-seated Water, including the driv- 
ing of artesian wells, and related questions are next discussed. Then come 
two long chapters on the chemical and bacteriological examination of 
water, the quantity of per capita daily supply, and the very important 
question of the action of water on metals, especially its corrosion, and 
solution of iron and lead pipes, form the subject-matter of the two final 
chapters. 

The book seems to be the result of much careful work, is up to date, not 
technical, and fairly comprehensive. It should be owned by local alder- 
men and trustees. and in fact every city official whose judgment may be 
called upon in deciding questions relating to public sanitation and water 
supply; even the average householder will find much of value and interest 
in it, and for the modern engineer and physician it seems quite an essential 
part of his library. Illustrations are numerous and well chosen. 


GENERAL NOTICES. 


Tux chapter in American history relat- | this story, which treats it soberly and dis- 
ing to the cowboy, says the editor of The | passionately without detracting from the 
Story of the West Series, introducing Mr. | raciness which “ indolent and unscrupulous 
Hough’s account of that singular character pens” have sought to impart to it by inven- 
of the plains,* “demands preservation for | tion. First is presented to the reader ‘ the 
reasons wsthetic and practical alike.” It | long range,” or the cattle trail from the 
concerns a feature of Amcrican life that is | south to the north, on which so many herds 
passing away—has, in fact, almost passed | were driven twenty years ago in search of 
away—never to be seen again. The story | the fattening grasses of the north, how it 
bas found a competent tcller in Mr. Hough, | was opened and how developed; then the 
who is familiar with the cowboy’s life and | cattle ranch, in the south and in the north; 
knows how to present its most salient fea- | the cowboy’s outfit and his horse, the marks 
and brands that were put on cattle, the rules 
or customs that grew up or were enacted 


tures m their legitimate prominence. Lis 
book is remarkably vivacious and full of 
incident, and his accounts are picturesque, concerning the use of grass and access to 
without his having ever found it necessary | water; the occupations and incidents of the 
to exaggerate or descend to vulgar sensa- | cowboy’s business of tending cattle, de- 
tionalism. While the cowboy’s life has, | scribed in several chapters; ‘society in the 
as the editor well says, been subjected to | cow country,” and the elements that came 
literary abuse, literary justice is doue it in in to modify or disturb it—the “nester” or 

i settler who established farms in the land; 


* The Story of the Cowboy. By E. Hongh. : : : ‘ : 
(Story of the West Series.) New York: D. Ap- the great herders who tried to monopolize 
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they were opposed ; the “rustler” and “the 
wars of the range”; and finally the growth 
of settlements and the changing aspects of 
the country. The ten full page illustrations 
are based upon actual knowledge. 


Prof. L. H. Bailey's Principles of Fruit 
Growing * is a comprehensive and thorough- 
going work, and appears to cover all the as- 
pects of the subject. It does justice to the 
theoretical and scientific side, and is at the 
same time in the descriptions of the pro- 
cesses and apphances of fruit culture pre- 
dominantly practical. The author begins 
with an Introductory Discussion, seeking a 
definition of a fruit, and finds it by enumer- 
ating the different kinds. They divide them- 
selves into four classes, of tree fruits, vine, 
small, and herblike fruits, and twenty sub- 
classes. Then he considers the geographical 
elements—temperature, moisture, soil, and 
parasite determinants—of fruit growing, the 
evolution of a fruit region, some economical 
aspects of the subject; The Location and its 
Climate, including site, windbreaks, and arti- 
ficial protection from frost; The Tillage of 
Fruit Lands, their fertilization, the planting 
of fruit grounds, the secondary and inci- 
dental care of the plantation, discases, in- 
sects, and spraying; and harvesting and 
marketing fruit. The origin of new varie- 
ties is briefly considered in the appendix, 
and a Bibliography of American Books ou 
Fruit Growing is added. The author’s style 
is direct and terse, and many of his para- 
graphs are very suggestive. 


The great difficulty of dealing with chil- 
dren in disease has made this department 
of medicine a fertile field for the specialist. 
The popular notion that “almost any doc- 
tor will do for baby” is not borne out by 
experience. Instead of its being easier to 
treat a child than an adult, it is, as a matter 
of fact, quite the reverse, and great skill 
and preparation, one might almost say gen- 
ius, are required for the making of a special- 
ist in pediatrics. Dr. Holt has given us a 
new work on this important subject.t He 

* The Principles of Fruit Growing. By L. H. 
Bailey. New York: The Macmillan Company. 
Pp. 507. Price, $1.25. 

t The Di-cases of Infancy and Childhood. 
By L. Emmett Holt, M D. New York: D. Ap- 
pleton and Company. Pp. 1117. Price, $6.00. 
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has aimed, by omitting much material which 
does not strictly pertain to children and 
which is fully treated in general medical 
works, to give a fuller account of the strictly 
infantile diseases. Another omission, which, 
however, seems of less doubtful propriety, 
is that of questions relating to operative 
surgery. Rather more space than is usual 
in a clinical work has been given to pathol- 
ogy. The illustrations are fairly numerous, 
and are for the most part original, The 
material, which “is largely a record of per- 
sonal experience,” was gathered from eleven 
years, continuous hospital service among 
young children. The work 1s divided into 
two parts, The first of these treats of the 
hygicne and general care of infants, and 
gives some rules regarding the growth and 
development of the body and the peculiari- 
ties of discase in children. The second part 
is divided into ten sections, Diseases of the 
Newly Born, and Nutrition being the first 
two section titles. The remaining sections 
take up in succession the diseases of the 
digestive, the respiratory, the circulatory, 
the uro-genital, and the nervous systems. 
Section eight deals with the discases of the 
blood, lymph nodes, and bones, and section 
nine the specitic infectious diseases, The 
last section is entitled Other General Dis- 
eases, 


The last volume in The Contemporary 
Science Series to reach us is a treatise on 
The New Psychology,* by Professor Serip- 
ture, of Yale University. The rapid growth 
of popular interest in psychology and allied 
branches of study has produced a large re- 
cent increase in its literature, a great share 
of which, however, is rather doubtful sci- 
ence; the subject being one difficult of ex- 
perimental investigation, and of so esscn- 
tially personal a nature that a student only 
rarely succeeds in keeping his researches 
purely objective. Dr, Seripture takes up the 
study in a methodical way, using instru- 
ments aud meters wherever possible, and 
succeeds in biinging a sort of order ont of 
the chaos. He has aimed to show just what 
the new psychology is, and to make clear the 
fundamental ideas of the science. The first 
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part, comprising seventy-eight pages, is de- 
voted to a consideration of methods, and is 
much the more important portion from a 
popular standpoint, because it really amounts 
to a diseussion of the legitimacy of psychol- 
ogy as an expcrimental and exaet science. 
The second part discusses “time” in its 
various psychological aspects. Ja Parts TI 
and IV energy and space are respectively 
taken up. It will be seen from these head- 
ings that there is an attempt to divide the 
subject in a way analogous to that used in 
the study of physies. The last thirty pages 
of text, entitled Past and Present, give a 
brief history of the methods, speculations, 
and men connected with the study of psy- 
chology since the days of the Greeks. The 
book contains numerous drawings and illus. 
trations, and several useful tables and for- 
mul, as appendices. 


Mr. Bullock's Introduction to the Study of 
Economics * fulfills well the exact purpose 
implied in its title. The first three chapters 
—which relate to the growth of the United 
States and their population, their land ten- 
ures and systems of labor, the growth of 
their foundationa) institutions, of the fur 
trade, cattle raising, fisheries, and mining, 
and manufactures and transportation—aim 
to familiarize the student with an orderly 
treatment of some leading facts in the eco- 
nomie history of the United States before 
the study of economic theory is begun. 
Throughout the book eeonomic principles are 
discussed with special reference to American 
conditions, and their workings are illustrated 
by frequent allusions to American experi- 
ence. The subjects of wealth, its consump- 
tion, production, and distribution, exchange, 
money, ercdit, bimetallism, monopolies, inter- 
national trade, wages, land nationalization 
and socialism, and the economie functions of 
Government are thus treated; while public 
finance has been only ineidentally touched 
upon, and it has not been considered expe- 
dient to attempt to discuss taxation within 
the special limits of the volume. We have 
been much struck with the clear presenta- 
tion made of principles and doctrines, of the 
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strong common sense that pervades the au- 
thor’s observations, and the general sound- 
ness of his views, A bibliography of the 
special subject is given at the close of each 
chapter, and a general bibliography of twen- 
ty-five pages and a copious index will be 
found at the end of the book. 


The Natural History of the Concise 
Knowledge Library * is an admirable exam- 
ple of the manner in which much information 
may be presented satisfactorily in a small 
space. It is a book that may be held in the 
hand and is legibly printed, yet it covers the 
whole animal kingdom, and each department 
is treated by an expert in it, distinguished as 
an authority and an o1iginal investigator. It 
well fulfills its aim, as defined in the preface, 
to be concise and popular, at once accurate 
in statement, handy in form, and ready of 
reference. While giving all the technicat 
names, the authors have sought to express 
themselves as much in English as possible. 
ence in the text the technieal terms are 
rendered in their English equivalents, or, 
where there are none such, explained in the 
vernacular in such a way that the most un- 
learned may understand what ig meant. Mr. 
Lydekker even goes so far as to apologize 
for using so little technical a word as “ mam- 
mals,’ beeause it has no English equivalent, 
“beasts” exeluding man, and quadrupecs 
excluding man and the higher apes, and in- 
cluding lizards, etc. The text is preeeded by 
a coneise systematic index, giving the com- 
plete classification, and followed by an alpha- 
betical index, containing about ten thousand 
referenees and occupying forty-six pages. 


The rapid onward mareh of science has 
made necessary the revision of what was a 
thoroughly up-to date book on optics + fifteen 
The changes we find in the new 
edition of Professor Le Conte’s “ Sight,” are 
mainly in the form of additions. The prin- 
cipal of these are in Part I: a fuller expla- 


years ago. 


* The Concise Kncwledge Library: Natural 
History. By R. Lydekker, R. Bowdler Sharpe, 
W.F. Kirby, W. Garstang, B. B. Woodward, F. 
A. Bather, R. Kirkpatrick, H. M. Bernard, and R. 
J. Poeock. New York: D. Appleton and Com- 
pany. Pp. 771. Price, $2. 
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nation of the cause of astigmatism, a clearer 
statement of the nature of space perception 
and the law of direction, a new mode of lo- 
cating in space the visual representative of 
the blind spot, a brief account of “ visual 
purple” and its probable function, and a 
much fuller exposition of color perception 
and color blindness. There is little change 
in Part Il. Part III, where Professor Le 
Conte’s own views are especially set forth, 
has been carefully gone over and verified: 
There have also been added a chapter on the 
form of phantom planes under certain con- 
ditions, and a final chapter on the evolution 
of the eye. Illustrations and diagrams are 
numerous. For a full notice of the original 
volume our readers are referred to the June 
issue of 1881. 


The Sixth Annual Report of the Teines- 
see Bureau of Labor Statistics and Mines for 
1896 calls especial attention to the growth 
of Tennessee as a mining and industrial State. 
It is shown that her mineral production was 
never before so large; that there has been a 
marked improvement in the condition of the 
mining properties ; and that, notwithstanding 
the large increase in output, the number of 
aceldents has been markedly decreased. 
Among the special articles we find the fol- 
lowing titles: The Manufacture of Coke; Pig- 
iron Industry in 1896; Zinc, Lead, and Cop- 
per; the Phosphate Industry ; and the Petro- 
leum Field of Tennessee. 


Part II of The Report of the Alabama 
State Geologist has recently reached us. It 
describes the so-called Coosa Valley region, 
Part I treating of the Tennessee Valley re- 
gion. The topographic, geologic, and eco- 
nomic features are all considered. The ge- 
ology of this section is especially difficult, 
because of the number of formations in- 
volved and their complexity of structure. 
The large economic interests here, however, 
make the study one of great value. The 
volume contains an interesting and instruct- 
ive map of structure sections through various 
portions of the State. 


Crime and Criminals (Chicago: W. T. 
Keener Co., $1) is substantially a reproduc- 
tion of a series of articles contributed by the 
author, J. Sandersen Christison, under the 
title of Jail Types, to a Chicago journal. 
They are given in book form in response to 


423 


the favorable notices they receive. They 
consist of sketches—life histories with char- 
acterizations of individual criminals, with 
photographic profile and full-face portraits, 
The author suggests that those who read 
them may find much to reflect upon in the 
line of duty as members of society at large. 
The delinquents are regarded, from the psy- 
chological point of view, as belonging to the 
three classes of the insane, the moral paretic, 
and criminals proper. 


In The Science of Speech (Washington: 
The Volta Bureau) Alexander Melville Bell 
offers an explanation of all the actions of 
the mouth and the vocal organs which pro- 
duce speech. While in the system of visible 
speech the elements of language are exhib- 
ited in symbols, by which some beginners 
may be deterred, in the present work the 
same elements are described without sym- 
bels, with the formation of the sounds ex- 
pressed in the nomenclature. Hence the 
author styles it a species of shorthand for 
the mechanism of utterance. 


The sixth volume of the Aeport of the 
lowa Geological Survey (Samuel Calvin, 
State Geologist) includes the reports on Lead 
and Zine Deposits, by A. G. Leonard; The 
Sioux Quartzite and Certain Associated 
Rocks, by 8. W. Beyer; the Artesian Wells 
of Iowa, by W. H. Norton; and the Relations 
of the Wisconsin and Kansas Drift Sheets in 
Central Iowa, and Related Phenomena, by H. 
Foster Bain. The lead and zine deposits ex- 
tend along the Mississippi River for nearly 
eighty miles, in the counties of Dubuque, 
Clayton, and Allamakee. Mr. Norton’s paper 
on Artesian Wells is a full and elaborate 
study of the subject. 


The Bulletin of the United States Fish 
Commission, Volume XVI, for 1896 (John J. 
Brice, Commissioner), contains a report, by 
Barton W. Everman, upon Salmon Investi- 
gations in the Headwaters of the Columbia 
River, in the State of Idaho, in 1895, to- 
gether with notes upon the fishes observed 
in that State in 1894 and 1895; and papers 
ou the Artificial Propagation of the Rainbow 
Trout, by George A. Beagle; The Russian 
Fur Sea Islands, by Leonhard Stejneger ; 
The Artificial Propagation of Salmon on the 
Pacific Coast of the United States, with Notes 
on the Natural History of the Quinal Salmon, 
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by Livingston Stone; and Deep-Sea Explora- 
tion, with a general description of the steamer 
Albatross, her appliances and methods, by Z. 
L. Tanner, 


The Fourteenth Annual Report of the 
Bureau of Ethnology for 1893~94 (J. W. 
Powell, Director) presents the results of a 
full year of study, by the members of the 
Bureau, the publication of which in book 
form has been so delayed that they are 
hardly longer new to the public, and several 
authors whose works are referred to in the 
administrative report—Mallery, Pilling, Dor- 
sey, among them—have died. The adminis- 
trative report gives a clear account of the 
classification of the work of the bureau, and 
of the labor of its agents in various fields, 
showing that a large amount of information 
is being accumulated, while the original and 
living sources are still accessible, which 
might, if the studies were long delayed, be 
irrecoverably lost, and which is destined to 
be of incalculable value to students of man- 
kind. The special papers, published in full 
with ample illustration, are Stone Imple- 
ments of the Potomac- Chesapeake Tide- 
water Province, by W. H. Holmes; The 
Sionan Indians, a Preliminary Sketch, by W 
J McGee; Siouan Sociology, a Posthumous 
paper, by J. O. Dorsey; Tusayan Katcinas, 
by J. W. Fewkes; and The Repair of Casa 
Grande Ruin, Arizona, by Cosmos Mindeleff. 


Part second of Volume XXVI of the 
Annals of the Astronomical Observatory of 
Harvard College, comprising A/iscellanecous 
Investigations of the Henry Draper Memo- 
rial, gives first a Review of Progress during 
the Years 1891 to 1894, followed by ac- 
counts of Observations on the Distribution 
of Stars in Clusters, Measurement of Posi- 
tions and of Brightness and Spectra of Stars 
in Clusters. These articles are illustrated by 
eleven excellent photographic plates, record- 
ing and communicating to the eye what was 
scen. 


The Seventeenth Annual Report of the 
United States Geological Survey, covering 
the work of the fiscal year 1895-’96, is pub- 
lished in two parts, constituting two very large 
volumes of 1076 and 864 pages. The first 
part, besides the director’s report, in which 
the work of the various branches of the sur- 
vey is described, contains papers on Mag- 
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netic Declination in the United States, by 
Henry Gannett; A Geological Reconnois- 
sance of Northwestern Oregon, by J. S. 
Ditler; The Geology of the Sierra Nevada, 
by R. W. Turner; The Coal and Lignite of 
Alaska, by W. H. Dall; Glacial Brick Clays 
of Rhode Island and Southeastern Massa- 
chusetts, by N. S. Shaler and others; and 
the Eocene and Upper Cretaceous of the 
Pacific Coast, by T. W. Stanton. The sec- 
ond part contains papers on the Gold Quartz 
Veins of Nevada City and Grass Valley, by 
Waldemar Lindgren; Geology of Silver City 
and the Rosita Hills, by W. Cross; the New 
and Kanawha Rivers, by M. D. Campbell and 
W.C. Mendenhall; The Underground Water 
of the Arkansas Valley, by G. K. Gilbert; 
The Water Resources of Illinois, by Frank 
Leverett; and Artesian Waters of a Portion 
of the Dakotas, by N. H. Denton, 


Extension Bulletin No, 20 of the Univer- 
sity of the City of New York is also Public 
Libraries Bulletin No. 6, and embodies the 
report of the Public Libraries Division for 
1896, including statisties of New York libra- 
ties. 


The Bulletin of the Department of Labor 
for September, 1897, contains articles on the 
inspection of factories and workshops in the 
United States; the mutual rights and duties 
of parents and children; the municipal or 
co-operative restaurant of Grenoble, France ; 
digests of recent reports of five State Bureaus 
of Labor Statistics and of recent foreign sta- 
tistical publications ; decisions of courts af- 
fecting labor; and recent State laws relating 
to labor. 


The Report of the Chief of the Weather 
Bureau for the year ending June 30, 1896, 
besides the usual meteorological tables and 
related matter for the year, briefly treats of 
new work undertaken with a view of improv- 
ing the bureau service, special improvements 
made during the year, and the preparation 
and distribution of forecasts and warnings. 
Noticeable features are the paragraphs about 
observations with kites and international 
cloud observations, and the paper, illustrated 
with charts, on tornadoes since 1889, 


To their Library of Useful Stories D. 
Appleton and Company add The Story of the 
farth’s Atmosphere (price, 40 cents), in which 
the author, Douglas Archibald, of the Royal 
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Meteorological Society, London, seeks to put 
forward the main features of our knowledge 
of the conditions that prevail in the atmos- 
phere as they are interpreted through the 
science of to-day. He bas written not for 
the minority, who vaguely wonder at the re- 
lation of extraordinary facts and pass on, 
but for the more numerous class who, be- 
sides the facts, want to know the reasou why. 
In successive chapters he presents briefly in 
clear style the different qualities, phenom- 
ena, and operations of the atmosphere, in- 
cluding precipitation, storms, sounds, and 
colors, and devotes a chapter to flight and 
another to life in the atmosphere. The latest 
developments of exploration by kites are ex- 
plained. 
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The Report of the Commissioner of Edu- 
cation for 1895-96, besides the usual depart- 
mental information and national and State 
statistics, contains many papers of value and 
interest; among which we mentiou those on 
laws relating to city school boards, educa- 
tion in various European and South Ameri- 
can countries, schools in certain Middle and 
Southern States during the first half of the 
century (by A. D. Mayo), music in German 
schools, libraries and library legislation, the 
Fifth International Prison Congress, Jewish 
schools two thousand years ago, correlation 
of studies, a biography and bibliography of 
Horace Mann, and an article that savors much 
of old times and is, withal, very entertaining, 
on early educational life in middle Georgia. 
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Chinese White Wax: a Curious Industry. 
—George F. Smithers, consul at Chung-king, 
China, is authority for the following: In the 
Chien-ch’ang Valley, and especially in the 
neighborhood of Chung-king, which is the 
chief wax-producing country, perhaps the 
most prominent tree is the Ligustrum luci- 
dum, or ‘insect tree.” It is an evergreen, 
with dark-green, glossy, ovate leaves spring- 
ing in pairs from the branches. On these 
trees, attached to the bark, are numerous 
brown, pea-sbaped excrescences. The larger 
of these scales are readily detachable, and 
when opened present either a whitish-brown 
pulpy mass, or a crowd of minute animals 
looking like a mass of flour. Upon close 
examination these masses are found to con- 
sist of a swarm of brown or dirty-white 
creatures, each provided with six legs and a 
pair of antenne. This is the white-wax in- 
sect, the Coccus pe-lu of Westwood. Many of 
the scales also contain either a small white 
bag or cocoon coveriug a pupa, or a perfect 
imazo in the shape of a small black beetle. 
This beetle is a species of Brachytarsus, If 
left undisturbed in the broken scale, the 
beetle, which from his ungainly appearance 
is called by the Chinese sén-ér/ (buffalo), will 
continue to burrow in the inner lining of the 
scale, which is apparently his food. The 
Chinese declare that the beetle eats his mi- 
nute companions in the scale. When a scale 
is plucked from a tree, an orifice where it 
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was attached to the bark is disclosed. By 
this orifice the cocci are enabled to escape 
from the detached scales. Two hundred 
miles to the northeast of Chien-ch’ang, and 
separated from it by a series of mountain 
ranges, is the prefecture of Chia-ting, within 
which insect white wax as an article of com- 
merce is produced, At the end of April the 
scales are gathered from the trees, made up 
into paper packets, each weighing about six- 
teen ounces, and transported by porters across 
the mountains to Chia-ting. Great care has 
to be taken in the transit of the scales. The 
porters travel only during the night, as the 
high temperature during the day would cause 
a too rapid development of the insects and 
their escape from the scales, Notwithstand- 
ing the greatest precautions, however, each 
packet loses about an ounce in transit. West 
from the right bank of the Min River, on 
which the city of Chia-ting lies, stretches a 
plain to the foot of the sacred O-mei range 
of mountains. This plain is an immense rice 
field, being well watered by streams from 
the western mountains, Almost every plot 
of ground here, as well as the bases of the 
mountains, are thickly edged with stumps, 
varying from two or four to a dozen feet in 
height, with numerous sprouts rising from 
their gnarled heads. These stumps resemble 
at a distance our own pollard willows. The 
leaves spring in pairs from the branches ; 
they are light green, ovate, serrated, and 
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deciduous. It is probably the Frazinus chi- 
nensis, a species of ash. The tree is known 
to the Chinese as pat la shu (white-wax tree). 
On the arrival of the scales from the Chien- 
ch’ang Valley, they are made up into small 
packets of from twenty to thirty scales, 
each inclosed in a leaf of the wood-oil tree. 
The edges of the leaf are tied together with 
rice straw, by which also the packet is sus- 
pended close under the branches of the wax 
tree. A few holes are made in the leaf, so 
that the insects may find their way through 
them tothe branches. Onemerging from the 
seales the insects creep along the branches 
to the leaves, where they stay for a period of 
thirteen days. They then descend to the 
branches and twigs, the females probably to 
provide for a continuation of the race by 
developing scales in which to deposit their 
eggs, and the males to excrete the substance 
known as white wax. Whether or not this 
wax is normally intended as a protection for 
the scales is uncertain, The wax first ap- 
pears as a white coating on the under sides 
of the boughs and twigs, and looks very much 
like sulphate of quinine. It gradually spreads 
over the whole branch, and attains after three 
months a thickness of about a quarter of an 
inch. The branches are then lopped off and 
as much of the wax as possible removed by 
hand. This is placed in a pot of boiling wa- 
ter. The wax, melting, rises to the surface, 
is skimmed off, and placed in a round mold, 
whence it emerges as the white wax of com- 
merce. An inferior darker quality is made 
by boiling twigs and all together. When the 
branches are lopped off a wax tree, a period 
of three years is allowed to elapse before 
the tree is again used. Since the introduc- 
tion of kerosene oi} into China the use and 
hence production of this wax have much de- 
creased, it having been largely used as an 
external coating for candles on account of its 
high melting point (160° F.). 


Psychie Development of Cats and Dogs. 
—Prof. Wesley Mills’s experiments on the 
psychic development of young animals con- 
tinue to be very interesting. In the kitten, 
while the first stages are very slow and ob- 
seure, the author finds that in the progress 
of all the senses to full development the 
course, while marked by definite steps, is 
often so rapid that distinct advances may 
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be marked in a single day. Apart from 
the senses, etc., there seems to be a definite 
order in which all the features of feline na- 
ture appear, as, for instance, purring, crouchb- 
ing, stalking, etc. Certain physical changes 
are correlated in time with certain psychic 
developments, the significance of which is 
in some cases clear, in others obscure. Com- 
paring the two animals, the cat, on the whole, 
develops more rapidly than the dog, the 
createst difference between them appearing 
in the social and gregarious nature of the 
dog and the independent and solitary traits 
of the cat. The dog is docile in the highest 
degree; the cat to a slight degree, compared 
with its intelligerce. The play instinct is 
early and highly developed in both, and the 
peculiar qualities of each are well exhibited 
in the manifestation of it. In will power 
and ability to maintain a separate existence 
the cat is superior to the dog. In the higher 
grades of intelligence the wisest dogs are 
much in advance of the most knowing cats ; 
and this is foreshadowed if not exemplified 
in the early months of existence. The na- 
ture of the dog as compared with the cat 
tends to beget prejudices in his favor with 
the mass of persons, so that in general the 
dog is overestimated and the cat underesti- 
mated with the great majority ; at the same 
time the dog’s nature is much nearer that of 
man than thecat’s. ‘‘ The kitten may amuse, 
but even a puppy dog touches chords of sym- 
pathy in the heart of man that the cat can 
never reach.” 


An Incandescent Oi] Lamp.—Ever since 
the successful introduction of the incandes- 
cent mantle in gas lamps, inventors have 
been hard at work trying to construct an oil 
lamp which could be used to replace the gas 
in heating the mantle. Many such lamps 
have been contrived, but up to the present 
time none of them have proved satisfactory. 
It is now announced, however, in Industries 
and Iron, that such an oil lamp having an 
atmospheric burner has recently been offered 
for inspection in London, which seems to be 
free from most of the defects of its prede- 
cessors, and which promises to become a 
great commercial success. It is called the 
“Era” incandescent petroleum burner, and 
consists of a “gallery burner,” spreader, 
mantle, and chimney—in fact, everything 
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necessary except the oil container. The 
mantles are of special form, being somewhat 
shorter and apparently broader than those 
used for eoal-gas burners, and the mesh of 
the material is more open. It is claimed 
that the lamp will give a fifty-candle light, 
with rather less than one third the oil con- 
sumption customary with a burner of the 
ordinary type baving equal illuminating 
power. The air blast, which is necessary 
for converting the luminous flame into a 
heating one, is seeured by the use of an un- 
usually long chimney. The adjusting of the 
flame to its proper height is effected by the 
ordinary rack mechanism operating on the 
wick case and wick. If the flame is too 
high it begins to “sing,” and this serves as 
a ready means for regulating it. It is stated 
that the complete apparatus, with spare gal- 
lery and cap, is sold retail at about $2.40, 
and can be fitted to any type of lamp having 
a fourteen-line cylindrical burner. 


Chemistry of a Silk Jacket.—Dr. T. L. 
Phipson has recently had occasion to analyze 
a piece of black dress silk of medium qual- 
ity, at the request of a lady who wished to 
ascertain its value. The results are curious. 
The material contained a large quantity of 
substance that was not silk at all, being 
considerably “weighted.” It would not 


burn with flame, but smoldered away like, 


tinder and left a large amount of ash, the 
principal ingredient of which was oxide of 
tin. The precise composition was: Water, 
11°48 parts; ash (mostly oxide of tin and 
silica), 14°30; real silk, 28°14 ; organic mat- 
ters, etc., not silk, 46°18; in all, 100 parts; 
nitrogen, 4°76 parts. Respecting the tin, 
the author observes that he has examined 
speeimens of poor tin ore from Cornwall 
that did not eontain more tin than this ma- 
terial for a lady’s blouse; “and I at once 
realized the fact that the silk dresses worn 
by the ladies we see daily parading in Regent 
Street and Bond Street, taken together, 
would represent a Cornish mine of very fair 
quality.” The analysis brought to ight the 
fact that the durability of a piece of silk 
ean be deternuned by this method. The 
probable life—that is, the length of time be- 
fore it would become “ utterly shabby, greasy- 
looking, and showing the threads ”—was es- 
timated by a milliner at about three months. 
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It is said, however, that the public prefer 
the cheap products that get shabby so soon 
because the fashions change so rapidly that 
it would be useless to buy silk of better 
quality. 


A Primitive Maya Jewsharp.— Mr. M. 
Wl. Saville gives the following interesting 
information in a recent note in the Ameri- 
ean Anthropologist: The ancient forms of 
musical instruments known to have been 
used in Yucatan have been almost entirely 
superseded by those introdueed sinee the 
Spanish conquest. In some of the interior 
pueblos the ¢u/u, or ancient wooden drum, 
is still used on feast days. “ During the win- 
ter of 1890-91, while engaged in explora- 
tions at the cave of Loltun, we employed a 
number of Mayas who came from small vil- 
lages in the interior remote from Spanish in- 
fluences. Their evenings were passed in 
singing plaintive melodies in their native 
tongue, accompanied by a primitive form of 
stringed instrument which I have never seen 
deseribed, It was called fool, and consisted 
of a piece of ropelike vine (chil) stretched 
between the two ends of a pliable stiek, 
making a bow about two feet long. One 
end of this bow is placed near the face, 
about one third of the distance from the 
end, so that the mouth covers but does not 
touch the string, forming a resonator. Be- 
tween the string and bow a piece of wood is 
placed in such a manner that it may be 
pressed against the string or relaxed at will. 
The tones are produced by tapping on the 
string, and somewhat resemble those made 
in playing a jewsharp, but are more agree- 
able to the ear. Variation of tone was pro- 
duced by varying the pressure of the stick 
upon the string and also by the opening or 
partial elosing the mouth. The music is 
weird and not unpleasing.” 


The Jesup Expedition.—The object of 
the Jesup expedition to the North Pacific, as 
explained by Prof. F. W. Putnam in the 
British Association, is to study the question 
of the supposed Asiatic origin of the ancient 
American peoples. The whole cost of the ex- 
pedition is to be paid by Mr. Morris K. Jesup. 
A thorough and careful exploration will be 
made of both sides of the Pacific Ocean 
north of the Columbia River in America 
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and of the Amoor in Asia. Several parties 
will be placed in the field, cach including a 
thoroughly qualified ethnologist, a physical 
anthropologist, and an archeologist, who will 
make comparative studies of the physical 
characteristics of the different peoples, their 
languages, their myths and traditions, their 
customs and arts, and will also study the 
archeology of the whole region. Dr, Boas 
has been in the field since June, 1897, in 
British Columbia, and has established four 
parties, who are working under his imme- 
diate direction. The first party will go to 
Asia in the spring, and other parties will be 
put into the field from time to time as the 
men are selected who are properly prepared 
for the work. In the discussion which fol- 
lowed the presentation of this account, Pro- 
fessor Putnam expressed his belief that there 
had been an Amcrican-Asiatic contact. Mr, 
Frank H. Cushing was of a different opinion, 
and thought that the resemblances between 
the arts and customs of aboriginal Ameri- 
cans and Asiatics were merely the results of 
similar psychic developments under corre- 
sponding environments. Professor Morse 
brought forward data that led him to the 
conclusion that not a dialect, art, tool, or 
weapon was found in America at the time 
of the discovery that had been in use in the 
Old World. 


Object Lessons in Road Building.—The 
following, ina circular of information from the 
New York Agricultural Experiment Station 
at Geneva, will be of value to all interested 
in the good-roads problem: The attempt to 
stimulate and inform the publie mind in the 
direction of good roads is being undertaken 
in two ways: first, by the distribution of 
good roads literature; and, second, by the 
building of sample roads in connection with 
State colleges and experiment stations. The 
first sample road to be built is already com- 
pleted at New Brunswick, N. J. (this was 
written about the first of August), and the 
second one, which is being constructed in 
connection with the Geneva station, is now 
in its first stages. This sample road, which 
has been made possible through the gener- 
osity of private citizens and through liberal 
aid from the town and city of Geneva, will 
be over seven thousand feet long, being lo- 
eated in an important street which conneets 
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the experiment station with the city. A sec- 
tion of this. perhaps cight hundred feet, will 
be macadamized in the center to the width 
of eight feet, with rolled dirt roads on either 
side, this being designed as an improved 
country road, The remainder, something 
over a mile, will be macadamized in the cen- 
ter fourteen feet, with dirt roads on either 
side. It is now also proposed to lay at least 
two hundred feet of the steel track which is 
now attracting so much attention as a possi- 
ble efficient and economical road in sections 
where stone is scarce and costly. 


A Troublesome * Water Weed.’’—About 
seven years ago a few plants of the water 
hyacinth were accidentally thrown into the 
St. John’s River in Florida, Since then they 
have increased so enormously as to prove a 
serious obstruction to navigation, so much so 
indeed that about two years ago it was found 
necessary to call in the aid of the War De- 
partment. Still later, in the early part of 
1897, the Department of Agriculture sent 
one of its agents, Mr. Herbert Webber, to 
the region in order to investigate more fully 
the physiology and habits of this dangerous 
vegetable. His report has been recently pub- 
lished and is authority for the following 
statements: The plant grows chiefly in slug- 
gish fresh water, the character of the water 
seeming to have much to do with its growth. 
It can not live in brackish water, and is 
promptly killed when it is dislodged and 
floats down into salt water. It is normally 
propagated by seeds and stolons, When the 
plant first appeared in the river its beautiful 
masses of flowers were much admired, and it 
was introduced at various points for Its beau- 
tifving effect. At this time no one expected 
the plant would become a‘nuisance. In a 
very short time, however, it began to seri- 
ously interfere with navigation, and its effect 
on the lumber and fishing industries has been 
most disastrous. It is feared that its eradi- 
cation is impracticable. 


Unexplained Tidal Variations.—It has 
been demonstrated by Lord Kelvin and Pro- 
fessor Darwin that the tidal movement is 
made up of many waves, depending upon 
different functions of the moon and sun. 
Some of these movements are half daily, 
some daily. The tidal movement is nowhere 
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more simple and regular, says Captain W. J. 
L. Wharton, than in the British Isles, in re- 
markable contrast to the opposite American 
coast, where it is very complicated. The 
minor tides, which in most parts of the world 
considerably affect the volume of the whole, 
are in Great Britain comparatively insignifi- 
cant; why, is not yet explained. Some curi- 
ous interference phenomena originating in 
the meeting of tidal waves from opposite 
directions, or in rebounds from the coasts, 
have been observed in the British Isles. 
The tidal range of about fifteen feet on the 
western part of the southern coast of Eng- 
land diminishes as we go eastward to one of 
six feet near Poole, then increases to Hast- 
ings, where it is twenty-four feet, and then, 
farther east, gradually diminishes. This is 
due to reflection from the French shores, 
which brings waves that here re-enforce, 
there reduce, the main wave, according to 
details so complex that they have not yet 
been studied out. Variations in the mean 
range of tides on many coasts may be ac- 
counted for as resulting from such reflections, 
which may come from longer distances and 
be more numerous than we are now aware of. 


Toads at Dinner.—The toad does not 
take dead or motionless food. Only living 
and moving insects, centipeds, etc., are de- 
voured, while worms or other larve disturbed 
by their hopping are safe so long as they re- 
main curled up; but as soon as they move 
they are captured. The toad’s tongue, its 
only organ for scizing food, is soft, extensile, 
attached in front but free behind, and is 
covered with a glutinous substance that ad- 
heres firmly to the fuod seized. So rapid is 
the motion of this weapon that a careful 
watch 1s necessary in order to see the animal 
feed. At night, soon after sunset or even 
before on cool evenings, the toad emerges 
from its shelter and slowly hops about in 
search of food. Something of a regular beat 
is covered by these animals, whose sense of 
locality is strong. In the country this beat 
includes forage along the roadside, into gar- 
dens and eultivated fields, and wherever in- 
sect food is abundant and grass or other 
thick herbage does not interfere with getting 
about. In cities and suburban villages the 
lawns, walks, and spots beneath the electric 
lamps are favorite hunting grounds. At Am- 
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herst, Mass., Mr. A. H. Kirkland, from whose 
paper we derive these observations, once 
counted eight large, well-fed toads seated 
under an arc light and actively engaged in 
devouring the insects which, deprived of 
wings, fell from the lamp above. At Mal- 
den, Mass., a colony of about half a dozen 
toads sally forth on summer evenings from 
under the piazza of a citizen’s house, go 
down the walk, cross the street, and take up 
their stations under the arc lamp, where they 
feed upon the fallen insects till the current 
is turned off, when they return to their ac- 
customed shelter. 


Unexplored Regions tn Asia.—In the com- 
ing century there will be abundance of work 
for explorers in Asia, said Dr. J. Scott Keltie 
in the British Association, and plenty of ma- 
teria] to occupy attention. They lie in two 
separate regions. In southern and central 
Arabia there are tracts which are entirely 
unexplored. These regions are probably a 
sandy desert. At the same time they are, 
in the south at least, fringed by a border of 
mountains, whose slopes are capable of rich 
cultivation, and whose summits the late Mr. 
Theodore Bent found to be covered with snow. 
If any traveler cared to face the difficulties, 
physical, political, and religious, which would 
probably be met with, he might be able to 
tell the world a surprising story. Another 
region in Asia where real pioneer work still 
remains to be done is Tibet and the moun- 
tainous districts bordering it on the north 
and east. Lines of exploration have in recent 
years been run across Tibet by Russian expe- 
ditions like that of Prejevalsky, by Rockhill, 
Prince Henry of Orleans, Bonvalot, Bower, 
Littledale, Wellby, and Malcolm, From the 
results obtained by these explorers we have 
formed a fair idea of this, the most exten- 
sive, the highest, and the most inhospitable 
plateau in the world The forbidden city of 
Lassa is at present the goal of several ad- 
venturers, although as a matter of fact we 
can not have much to learn in addition to 
what has been revealed in the narrative of 
the native Indian traveler, Chandra Das. The 
magnificent mountain region to the north and 
east of Tibet furnishes a splendid field for 
the enterprising explorer. Then there are 
the series of parallel mountain chains south- 
east of Tibet through which the upper waters 
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of the great eastern Asiatic rivers run; a|and the great islands of the Malay Archi- 
region in Turkestan; the Malay Peninsula; | pelago and the Philippines. 


MINOR 


Tue last bulletin of the Hatch Experi- 
ment Station gives some interesting infor- 
mation regarding the nitrogen germ fertilizer. 
Hellriegel and his colaborers have estab- 
lished by careful observation the fact that 
leguminous plants, like clovers, beans, 
vetches, lupines, etc, with the assistance of 
certain root bacteria found in the soil, can 
utilize the nitrogen of the air for the forma- 
tion of nitrogen plant food fit for the sup- 
port of their growth. These micro-organ- 
isms fasten themselves upon the roots of 
the clover, penetrate the epidermis, and 
form in the course of their growth swellings, 
nodules, or tubereles of varying size or 
shape. Their presence and growth in the 
tissue of the roots of this class of plants are 
considered an essential condition for the 
conversion of the elementary nitrogen of 
the air into suitable nitrogen plant food. 
One of the latest developments in this direc- 
tion is the appearance in the general market 
of patented germ fertilizers for leguminous 
crops. 


Tue crude materials for the manufac- 
ture of carborundum at Niagara Falls are 
sand, coke, sawdust, and salt. These are 
ready for use except the coke, which has to 
be ground to a fine powder. The furnaces 
are built of brick and have the form of an 
oblong box about sixteen feet in length and 
five feet in width and depth. In the center 
of either end are the terminals, consisting of 
sixty carbon rods thirty inches long and 
three inches in diameter. The mixture ts 
thrown into the furnace, con ection made 
with the dynamo, and after twenty-four 
hours the process is complete. The car- 
borundum occurs in the center of the mix- 
ture as bright radiating crystals. 
to prepare the carborundum for the market 
it 1s first placed under heavy iron rolls for 
the purpose of crushing apart and separating 
the individual crystals, which are then washed 
in a solution of acid and water to remove 
solubles, and finaily dried and sifted to sepa- 
rate the different-sized crystals. During 
the year 1896 the carborundum company 
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produced in round numbers 1,191,000 pounds 
of crystalline carborundum, Carborundum 
is used chiefly as an abrasive, for which it is 
especially well suited, owing to its excessive 
hardness, which closely approaches that of 
the diamond. 


An interview with the physician in ordi- 
nary to the living Buddha of Ourga educed 
the following statements regarding Mon- 
golian medicine: Mongols do not dissect, 
hence their anatomical knowledge is very 
limited. They fix the number of diseases at 
four hundred and forty. Works on medi- 
cine are very numerous, the chief one being 
a kind of encyclopedia entitled Ahlantap. 
Their methods of physical examination are 
like Sam Weller’s knowledge of London, 
“ extensive and peculiar.” Thus more than 
seventy varieties of pulse are described. 
Urine analysis is insisted on, and sometimes 
extends as far as tasting. Their pharmaco- 
peia is mainly composed of vegetable sub- 
stances. Aromatic plants, such as cinnamon 
and benzoin, play a large part in their thera- 
peutics. The true medical man is not al- 
lowed to practice surgery, but in cases of 
crushed limbs where amputation is neces- 
sary, the physician may direct a butcher 
how to use the knife. 


Tue pre-Columbian inhabitants of Mex- 
ico and Central America made very durable 
paper from the leaves of the maguey or cen- 
tury plant. In one of the records preserved 
upon this paper we are informed that twen- 
ty-four thousand reams of it were to be 
brought yearly as tribute to the storehouses 
of the ruler of Mexico—Tenochtitlan. Two 
cities are named as the principal places of 
manufacture, Yzamatillea and Amacoztilla. 
The people used the paper not only for 
books, but, like the Japanese and Chinese, 
for flags, banners, ribbons, clothing, ete. 
It was prepared by soaking and macerating 
the leaves of the maguey, and then beating 
them into thin sheets, which were either 
varnished or coated with animal membranes. 
The codices, or Aztec and Mayan records, 
were printed on long, narrow strips and then 
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folded up like a screen, with a board cover 
at each end. Both sides of the paper were 
nsed. 


NOTES. 


Tint about two years ago all the fuller’s 
earth used in this country was imported, 
About that time deposits were discovered in 
Florida. After these, a paper by Mr. Hein- 
rich Ries says the most extensive beds so far 
found have been in South Dakota. At Fair- 
burn the earth passes upward into the 
sandy clay, but in its purer portions is a 
yellowish, gritty clay, with a somewhat nod- 
ular strueture. The individual nodules are 
dense, and break with a conchoidal fracture. 
The earth at Argyle is exactly similar to 
this, but that at the Minnekahte beds is en- 
tirely different. The Fairburn and Argyle 
earths have been tested in the clarification 
of evtton seed oi], with excellent results. 


Mr. O. H. Howartn, speaking in the 
British Association of various strains to 
which the earth ts subjeeted in its motions 
around the sun and upon its own axis, as- 
eribed to them the chief responsibility for 
cracks in the rocky coating of the earth. 
He supposed that while gravitation tends 
to draw all the heavier minerals to the cen- 
ter of the earth, this process of shaking 
or breaking and constant readjustment suf- 
fices to spread them out again in the form 
of fissure veins. The theory was experi- 
mentally illustrated by kneading pieces of 
colored matter in plastic clay, when in a 
short time little veintike markings were pro- 
duced. Possibly such ever-present and ever- 
shifting strain might aceount for the dis- 
turbances to be seen in the sun. 


It has long been reeognized that arsen- 
ical wall papers do serious mischief, but it 
has been much disputed as to just how the 
arsenie is liberated. This point has recently 
been cleared up by the researches of Gosio 
and Emmerling, Certain molds, including 
the very common A/ucor mucedo, have been 
found to have the remarkable property of 
decomposing arsenieal compounds, with the 
evolution of volatile products containing 
arsenic of a highly poisonous character. 


Some analyses of coal from the pre-ear- 
bouiferous rocks of Canada communicated to 
the British Association by Professor Elis, of 
Toronto, showed in a very striking way the 
gradual transition from petroleum and its 
immediate product of decomposition, asphalt, 
to anthracite and pure carbon. 


A commitrEE for the promotion of agri- 
eulture, with Sir John Evans as chairman, 
was appointed by the British Association to 
look into the methods and results of the agri- 
cultural experiment stations in Canada and 
other countries, with a view tu establishing 
a similar institution in Great Britata. 
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Tur death has been recently reported of 
Dr. Holmegren, professor of physiology in 
the University of Upsala, Sweden. He was 
born in 1881, and was appointed to his pro- 
fessorship in 1867. He established the first 
physiological institute in Sweden; but was 
best known abroad for his researches on 
color blindness, and his plan of testing the 
eolor sense by means of wools of various 
shades. 


Dr. Epmunp Drecuset, professor of 
physiological and pathological chemistry 
and of pharmacology in the University of 
Bonn, died of heart disease, September 22d, 
at the Naples Zodélogical Station, where he 
was investigating the chemistry of the inver- 
tebrates. Previous to going to Bonn, he was 
assistant professor at Leipsie. He pnblished 
many contributions to physiological chem- 
istry. 


Dr. Georar H. Hory, who died in Phila- 
delphia, November 25th, was one of the most 
eminent entomologists in America, and was 
president of the Entomological Society. He 
was also for many years secretary of the 
American Philosophical Society, and dis- 
charged the duties of that office and of 
librarian till about a year ago, when he was 
attacked with paralysis. He served, more- 
over, for some time as corresponding seere- 
tary of the Academy of Natural Sciences of 
Philadelphia. 


Tne obituary list for the month includes 
the names of the following men known in 
science: The Rev. P. B. Brodie, of Rowing- 
ton, England, geologist and student of fossil 
insects, Novernber 11th, aged eighty-two ; 
Prof. Ernst Schering, director of the mag- 
netic department of the observatory at Gét- 
tingen, November 2d, aged sixty-four; Sir 
Rutherford Alcock, formerly president of the 
Royal Geographical Society, November 2d, 
aged eighty-eight ; C. E. Colby, professor of 
organic chemistry in Columbia University ; 
Dr. Harrison Allen, emeritus professor of 
comparative anatomy in the University of 
Pennsylvania, November 14th; Sir Henry 
Doulton, founder of the Lambeth Potteries, 
November 17th, aged seventy-seven ; Dr. G. 
H. Otto Vogler, author in geology and natu- 
ral history, October 18th, aged seventy-five ; 
Prof. Henry Calderwood, Edinburgh, writer 
on philosophy and evolution; Dr. J. Fren- 
zel, director of the Biologieal Station on the 
Mugyvelsve, near Berlin; Dr. L. A  Biichner ; 
Prof, Karl Miler, of Hildesheim; Dr. M. 
Foster Nleddle, mineralogist and twenty-two 
years professor in the University of St. An- 
drews ; Dr. F, Stohmann, honorary professor 
of agriculture in the University of Leipsic ; 
Dr. Leonhard Solincke, professor of experi- 
mental physics in the Technieal High School, 
Munich, aged fifty-five; and the Rev. Samuel 
Haughton, M. D., former professor of geolo- 
gy in Trinity College, Dublin, and writer on 
various subjects in seience. 


Te aan MeL LiL 
Hi 


CHARLES DOOLITTLE WALCOTT. 


APPLE Poss 
PGPU LAG SC LIN Cis 
IVECO INE et Tei 


FEBRUARY, 1898. 


THE EVOLUTION OF THE MIND. 


By DAVID STARR JORDAN, 
PRESIDENT OF LELAND STANFORD JUNIOR UNIVERSITY. 


HE mind, in the sense in which I shall here use the word, is the 
collective function of the sensorium or brain of man and ani- 
mals. It is the sum total of all psychic changes, actions, and reac- 
tions. Under the head of psychic functions are included all opera- 
tions of the nervous system, as well as operations of like nature which 
take place in creatures without specialized nerve fibers or nerve cells. 
As thus defined, mental operations are not necessarily or exclu- 
sively conscious. With the lower animals nearly all of them are 
automatic and unconscious. Even with man, most of them must be 
so. But between the automatic and the conscious actions no sharp 
line of division exists. All functions of the nervous system are 
alike in nature, and from the present point of view may be considered 
together. Consciousness is not an entity, but a condition. It 
stands related to mind much as flame is related to fire. 

It is a recognized law in biology that “function precedes struc- 
ture.” To define this law more exactly, we should say that function 
precedes the differentiation of the organ on which it depends. 
There is a certain work to be done, and a certain body of cells are sct 
apart sooner or later to do it. Just as plowing was done in some 
fashion before the invention of the plow, so in some manner respira- 
tion was accomplished before the development of gills and lungs. 
Something of mental action came before there was ever an organized 
brain. 

In the animals of one cell, or protozoa, breathing and digestion 
are each performed by the whole body. In the division of labor or 
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specialization which arises in the higher or many-celled animals, cer- 
tain alliances of cells or tissues are set apart for respiration alone, and 
certain others for digestion, while other functions of animal life are 
relegated to still other cell alliances. ach organ in turn is released 
from all functions except its own. 

Irritability, or the response to external stimulus, is an attribute 
of all living organisms. In the method and degree of response varia- 
tions occur. ‘These variations favorable to the division of labor and 
the adaptation of the animal to its surroundings are seized and fixed 
by natural selection. In this way, on the basis of a diffused func- 
tion, an organ is built up and the organ itself is specialized and per- 
fected. 

The mind and consciousness of man grow out from the irritabil- 
ity of the lower animals. They are developed through series of suc- 
cessive differentiations and integrations. All the higher animals 
are colonies of co-operating and co-ordinated cells. In such colonies 
of units the functions of sensation, thought, and motion are rele- 
gated to series of the most sensitive and most highly organized cells. 
This alliance of cells is adequate for the work it has to per- 
form. ‘The brain is always adequate for the mind, for the one is the 
organ, the other the function, and the development of the two must 
go on together. 

The intellect of man can not be regarded as the crowning marvel 
of the “ great riddles of life.” A marvel is no greater for its bigness. 
Life is one continuous marvel, without break or end. The human 
mind is one of life’s manifestations. The marvel appears in great 
or small psychic powers alike, for the great powers of the many- 
celled brain are produced by the co-operation and specialization of 
the small powers of the single cell. Nature knows neither great 
nor small. “God works finer with his hands than man can see with 
his eyes.” The single cell is far from simple. The egg or germ 
cell carries within itself the whole machinery as well as the whole 
mystery of heredity. The simplest organisin we know is far niore 
complex than the Constitution of the United States. Its adjust- 
ments, checks, and balances are more perfect. It should in its 
changing relations be compared rather with the great unwritten con- 
stitution of civilized society. The laws of society spring from the 
laws governing the development of the single cell. Lf we knew the 
latter “all in all,” as Tennyson says of the flower, “ we should know 
what God is and man is.” 

Tf we could know all of any life problem to its uttermost detail, 
we should have the clew to all life. 

Among the protozoa, as already stated, all activities are centered 
in the single cell which forms the animal unit. ach cell is suf- 
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ficient unto itself. It is independent and free, but it is at the same 
time unspecialized and ineffective. Its career offers no scope for 
volition, for a single life unit ean not control the elements which sur- 
round it. It is the sport of the wind and the wave. But the recog- 
nition of self and non-self, which in one form or another is the attri- 
bute of all life, is not wanting among the protozoa. Some of them 
develop this sense to a large degree. It is said that among the 
rhizopods are those whose appendages or psendopodia are at once 
east off if they come in contact with the appendages of another of 
the same species. This recognition of self and non-self is not intel- 
lect, but it is homologous with the impulses on which in the higher 
types personality depends. 

All sensation has reference to action. If a creature is not to act, 
it can not feel. Wherever motion exists there is some sensitiveness 
to external conditions, and this is of the nature of mind. In a com- 
pound organism the nature and position of the sensorinm or mind 
center depend on what it has to do, or rather on what were the 
duties the same structure had to perform in the life of the creature’s 
ancestors, 

A plant may be defined as a sessile animal. It is an organic 
colony of cells, with the power of motion but not that of locomotion. 
The plant draws its nourishment from inorganic Nature—from air 
and water. Its life is not conditioned on a search for food, or on the 
movement of the body as a whole. 

The plant searches for food by a movement of the feeding parts 
alone. In the process of growth, as Darwin has shown, the tips of 
the branches and roots are in constant motion. This movement is 
in a spiral squirm. It is only an exaggeration of the same action 
in the tendrils of the growing vine. ‘The course of the squirming 
rootlet may be deflected from a regular spiral by the presence of 
water. The moving branchlets will turn toward the sun. The 
region of sensation in the plant and the point of growth are identi- 
cal, because this is the only part that needs to move. The tender 
tip is the plant’s brain. If locomotion were in question, the plant 
would need to be differently constructed. It would demand the 
mechanism of the animal. The nerve, brain, and muscle of the 
plant are all represented by the tender growing cells of the moving 
tips. The plant is touched by moisture or sunlight. It “ thinks” 
of them, and in so doing the cells that are touched and “ think” are 
turned toward the source of the stimulus. The function of the 
brain, therefore, in some sense exists in the tree, but there is no need 
in the tree for a specialized sensorium. 

The many-celled animals, from the lowest to the highest, bear 
in their organization some relation to locomotion. The animal feeds 
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on living creatures, and these it must pursue if it is to thrive. It is 
not the sensitive nerve tips which are to move; it is the whole crea- 
ture. By the division of labor, the whole body of the compound 
organism can not be given over to sensation. Hence, the develop- 
meut of sense organs different in character, one stimulated by waves 
of light, another by waves of sound; one sensitive to odor, another 
to taste; still others to contact, temperature, muscular strain, and 
pain. ‘These sense organs through their nerve fibers must report to a 
sensorium, which is distinct from each one of them. And in the pro- 
cess of specialization the sensorium itself is subdivided into higher 
and lower nerve centers—centers of conscious thought and automatic 
transfer of impulse into motion. This transfer indicates the real 
nature of all forms of nerve action. All are processes of transfer of 
sensation into movement. The sensorium or brain has no knowl- 
edge except such as comes to it from the sense organs through the 
ingoing or sensory nerves. It has no power to act save by its control 
of the muscles through the outgomg or motor nerves. The mind 
has no teacher save the senses; no servants save the muscles. 

The reflex action, then, is the type of all mental operations. The 
brain is hidden in darkness, protected from sensation, as also from 
injury, by a bony box or a padding of flesh. It has no ideas of its 
own. It can receive no information directly. But the sense organs 
flood it with impressions of the external world. From the body 
itself, by similar means, are transmitted impulses to action. Such 
impulses in all animals and men are transmitted from generation to 
generation as a part of the legacy of heredity. They are in their 
nature rather methods than impulses. Movements go along lines of 
least resistance, and such lines are part of the stock of heredity. 

Many of the impressions from environment are received by the 
lower nerve centers alone, the sympathetic system or the spinal cord. 
Here they are converted at once into motion without rising into the 
region of consciousness. Other sensations rise to the brain itself, 
and are made the basis of voluntary and conscious action. And 
between the purely automatic actions and those distinctly conscious 
and voluntary there may be found every possible intermediate 
grade. 

Moreover, a conscious action often repeated becomes in some 
degree reflex and automatic. By repeated action nerve connections 
are formed, which have been compared to the automatic switches 
of the electric-light plant. By these connections an action once 
become familiar requires no further attention. ‘This fact is known 
to us as the formation of habit. That which we do to-day volun- 
tarily and even laboriously, the force of habit will cause us to repeat 
to-morrow easily, involuntarily, and whether we will or not. By the 
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repetition of conscious actions the character is formed. This forma- 
tion of personal character by action I have called “ the higher bhered- 
ity,” as distinguished from the true heredity which finds its bounds 
in the content of the germinal cell. By means of habits each crea- 
ture builds up in some fashion its own life. In such way and to 
some degree each is “the architect of his own fortunes.” In such 
manner “ the vanished yesterdays ” are the rulers of to-morrow. 

Besides the actual sensations, besides the so-called realities, the 
brain retains also the sensations which have been, and which are not 
wholly lost. Memory pictures crowd the mind, mingling with 
pictures brought in afresh by the senses. The force of suggestion 
causes the mental states or conditions of one person to repeat them- 
selves in others. Abnormal conditions of the brain itself furnish 
another series of feelings with which the brain must deal. More- 
over, the brain is charged with impulses to action passed on from 
generation to generation, surviving because they are useful. With 
all these arises the necessity for choice as a function of the mind. 
The mind must neglect or suppress all sensations which it can not 
weave into action. The dog sees nothing that does not belong to 
its little world. The man in search of mushrooms “ tramples down 
oak trees in his walks.” To select the sensations that concern us is 
the basis of the power of attention. The suppression of undesired 
action is a function of the will. To find data for choice among the 
possible motor responses is a function of the intellect. Intellectual 
persistency is the essence of individual character. 

As the conditions of life become more complex, it becomes neces- 
sary for action to become more carefully selected. Wisdom is the 
parent of virtue. JXnowing what should be done logically precedes 
doing it. Good impulses and good intentions do not make actions 
safe. In the long run, action is tested not by its motives but by its 
results. 

The child, when he comes into the world, has everything to learn. 
His nervous system is charged with tendencies to reaction and im- 
pulses to motion, which have their survivals from ancestral experi- 
ence. Exact knowledge, by which his own actions can be made 
exact, must come through his own experience. The experience 
of others must be expressed in terms of his own before it be- 
comes wisdom. Wisdom, as I have elsewhere said, is knowing 
what it is best to do next. Virtue is doing it. Doing right 
becomes habit if it is pursued long enough. It becomes a “ sec- 
ond nature,” or, we may say, a higher heredity. The formation 
of a higher heredity of wisdom and virtue, of knowing right and 
doing right, is the basis of character-building. 

The moral character is based on knowing the best, choosing the 
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best, and doing the best. It can not be built up on imitation. By 
imitation, suggestion, and conventionality the masses are formed 
and controlled. To build up a man is a nobler process, demanding 
materials and methods of a higher order. The growth of man is the 
assertion of individuality. Only robust men can make history. 
Others may adorn it, disfigure it, or vulgarize it. 

The first relation of the child to external things is expressed in 
this: What can I do with it? What is its relation to me? The sen- 
sation goes over into thought, the thought into action. Thus the 
impression of the object is built into the little universe of his mind. 
The object and the action it implies are closely associated. As more 
objects are apprehended, more complex relations arise, but the 
primal condition remains—What can J do with it? Sensation, 
thought, action—this is the natural sequence of each completed 
mental process. As volition passes over into action, so does science 
into art, knowledge into power, wisdom into virtue. 

It is thus evident that, with an animal as with an army, locomo- 
tion demands direction. The sensorium is built up as a director of 
motion. Natural selection causes the survival of those whose senses 
are adequate for the safe control of movement. The animal which 
conducts its life processes in insecurity perishes. The existence of 
an organism is the test of its adequacy. The continued existence of 
a series of organisms is the ultimate proof of the truth of the senses. 

With the lower animals we have automatic obedience to the 
demand of external conditions. The greater the stress of the en- 
vironment the more perfect the automatism, for impulses to safe 
action must always be adequate for the duty which in the ancestral 
past they have had to perform. To automatic mind processes in- 
herited from generation to generation the name instinct has been 
given. Whether instinct is in any degree “inherited habit” or 
whether it is the product simply of natural selection acting upon the 
varying methods of automatie response destroying those whose re- 
sponses are inadequate, need not concern us now. 

The homing instinct of the fur seal, concluding its long swim of 
three thousand miles by a return on a little island hidden in the arctic 
fogs, to the very spot from which it was driven by the ice six months 
before, excites our astonishment. But this power is not an illustra- 
tion of animal intelligence. The homing instinct with the fur seal 
is a simple necessity of life. Without it the individual would be 
lost to its species. Only those which have the instinct in perfection 
ean return; only those who return can leave descendants. <As to 
the others, the rough sea tells no tales. We know that not all of the 
fur seals who set forth return. To those who do return the homing 
instinet has proved adequate. And this it must always be, so long 
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as the raee exists, for general inadequacy would mean extinction of 
the species. 

The intellect, as distinguished from lower mental operations, is 
the ehoice among responses to external conditions. Complex con- 
ditions permit a variety of responses. Varying conditions demand 
a change of response. This demand is met by the intellect. The 
intellect rises with a complex or ehanging environment. The 
greater the stress on a race of thinking creatures, the more active and 
effective their thoughts. Tle growth of man has been a succession 
of triumphs over hard conditions. The races which have been 
sueeessful have arisen from adversity. Prosperity has been the con- 
quest of hard times. Hwman progress in general has come through 
the falling away of the ineffective. The “ fool-killer ” has been its 
most active agent. “The goodness and the severity of God” are in 
seicnee one and the same thing, as they were in the thought of the 
prophet. Its essence is the survival of those who can live and aet 
effectively and happily in the eonditions which surround human and 
animal life. The power of safe and accurate response to external 
conditions is the essential feature of sanity. The inability to adapt 
aetion to need is a eharacter of Insanity. Insanity, except as pro- 
teeted by human altruism, means death. 

The difference between intellect and instinet in lower animals 
may be illustrated by the conduct of certain monkeys brought into 
relation with new experienees. At one time J had two adult 
monkeys, “ Bob” and “ Jocko,” belonging to the genus Macacus. 
Neither of these possessed the egg-eating instinct. At the same 
time I had a baby monkey, “ Mono,” of the genus Cercopithecus. 
Mono had never seen an egg, but his inherited impulses bore a direet 
relation to feeding on eggs, as the heredity of Alacacus taught the 
others how to erack nuts or to peel fruit. 

To each of these monkeys I gave an egg, the first that any of 
them had ever seen. 

The baby monkey, Mono, being of an egg-eating raec, devoured 
his eggs by the operation of instinct. On being given the egg for the 
first time, he craeked it against his upper teeth, making a hole in it, 
sueked out all the substance, then, holding the eggshell up to the 
light and seeing that there was no longer anything in it, he threw it 
away. All this he did mechanically, automatically, and it was just as 
well done with the first egg he ever saw as with any other he ate. All 
egos sinee offered him he has treated in the same way. 

The monkey Bob took the egg for some kind of nut. Te broke 
it against his upper teeth and tried to pull off the shell, when the 
inside ran out and fell on the gronnd. He looked at it for a moment 
in bewilderment, and then took both hands and scooped up the yolk 
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and the sand with which it was mixed, and swallowed it all, and then 
stuffed the shell itself into his mouth. This act was not instinctive. 
Jt was the work of pure reason. Evidently his race was not familiar 
with the use of eggs. Reason is an inefficient agent at first, a weak 
tool; but when it is trained it becomes an agent more valuable and 
more powerful than any instinct. 

The monkey Jocko tried to cat the egg offered him in much the 
same way that Bob did, but, not liking the taste, he threw the whole 
thing away. 

The low intelligence of the lower animals—as the fishes—may 
be at times worse than nore at all. If mental development were a 
real advantage to fishes it would take place through natural selec- 
tion. ‘The fishes taken in a large pound net, as I have observed them 
in Lake Michigan, can not escape from it becanse they have not intel- 
ligence enough to find the opening through which they have entered. 
If, however, a loon enters the net, the fishes become frightened and 
“lose their heads.” In this case they will sooner or later all escape, 
for they cease to hunt about ineffectively for an opening, but flee 
automatically in straight lines, and these straight lines will in time 
bring them to the open door of the net. 

Wild animals learn to avoid poisonous plants by instinct. Those 
who have not an inherited dislike for these plants perish. When the 
animals are brought into contact with vegetation unknown to their 
ancestors, this instinct fails them. Hence arises in California the 
danger from “loco weeds,” as certain species of wild vetches are 
called. These plants produce temporary or permanent insanity or 
paralysis of nerve centers. The native ponies avoid them, but im- 
ported animals do not, and often fall victims to their nerve-poisoning 
influence. 

The confusion of highly perfected instinct with intellect is very 
common in popular science. The instinct grows weak and _ less 
accurate in its automatic obedience as the intellect becomes available 
in its place. Both intellect and instinct are outgrowths from the 
simple reflex response to external conditions. But the instinet in- 
sures a single definite response to the corresponding stimulus. The 
intellect has a choice of responses. In its lower stages it is vacillat- 
ing and ineffective; but as its development goes on it becomes alert, 
and adequate to the varied conditions of life. It rises with the need 
for improvement. It will therefore become impossible for the com- 
plexity of life to outgrow the adequacy of man to adapt himself to its 
conditions. 

Many animals eurrently believed to be of high intelligence are 
not so. The fur seal, just mentioned, for example, finds its way back 
from the long swim of two or three thousand miles through a foggy 
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and stormy sea, and is never too late or too early in his arrival. In 
like manner the female fur seal goes two hundred miles to her feed- 
ing grounds in summer, leaving the pup on the shore. After a 
week or two she returns to find him within a few rods of the rocks 
where she had left him. Both mother and young know each other 
by call and by odor, and neither are ever mistaken though ten thou- 
sand other pups and other mothers occupy the same rookery. But 
this is not intelligenee. It is sumply instinet, because it has no ele- 
ment of choice in it. Whatever its ancestors were forced to do, the 
fur seal does to perfeetion. Its instincts are perfect as clockwork, 
and the necessities of migration niust keep them so. But if brought 
into new conditions it is dazed and stupid. It has no choice among 
different lines of action. 

The Bering Sea Commission once made an experiment on the 
possibility of separating the young male fur seals from the old ones 
in the same band. The method was to drive them through a 
wooden chute or runway with two valvelike doors at the end. These 
animals can be driven like sheep, but to sort them in this way is 
impossible. The most experienced males will beat their noses 
against a closed door, if they have seen one before them pass through 
it. That this door had been shut, and another beside it opened, passes 
their comprehension. They can not choose the new direction. Tn 
hike manner a male fur seal will watch the killing and skinning of 
his mates with perfeet coniposnre. He will sniff at their blood with 
languid curiosity. “So long as it is not his own it does not matter.” 
That it may be his own in a minute or two it is beyond his power to 
foresee. 

The study of the development of mind in animals and men gives 
no support to the medieval idea of the mind as an entity apart from 
the organ throngh which it operates. 

The “ Clavier theory ” of the mind, that the ego resides in the 
brain, plaving upon the cells as a musician upon the chords of a 
plano, finds no warrant in fact. There is no eyo except that which 
arises from the co-ordination of the nerve cells. All consciousness is 
“colonial consciousness,” the product of co-operation. It stands 
related to the action of individual cells much as the content of 
a poem with the words or letters coniposing it. Its existence is ¢ 
phenomenon of co-operation. The / im man is the expression of the 
co-working of the processes and impulses of the brain. The brain is 
made of individual cells, just as England is made of individual men. 
To sav that England wills a certain deed, or owns a certain territory, 
or thinks a certain thought, is ne more a figure of speech than to sav 
that“ Twaill,? “1 own,”-or * T think.” “Che -Enelaned:?? 1s: the ex 
pression of union of the individnal wills, thonghts, and ownerships of 


VOL. LIL—33 


442 POPULAR SCIENCE MONTHLY. 
Englishmen. Similarly, ny “ego” is the expression of the aggre- 
gate force co-ordination of the elements that make up my body. 

The old dictum of the philosopher, “ I think, therefore I am,” is 
not literally and wholly true. “ We think, therefore we are,” we 
co-ordination of brain cells, would be quite as rational. But we 
brain cells do not think individually, only collectively or colonially, 
so no single sentence can express the whole truth, nor can a trust- 
worthy philosophy grow out of any axiom of this sort. 

The development of the character is the formation of the ego. It 
is in itself the co-ordination of the elements of heredity, the bringing 
into union of the warring tendencies and irrelevant impulses left us 
by our ancestors. ‘The child is a mixture of imperfectly related 
impulses and powers. It is a mosaie of ancestral heredity. Its 
growth into personality is the process of bringing these elements into 
relation to each other. 

In a remarkable study of the phenomena of “ conversion,’ 
Mr. Edwin Diller Starbuck gives this view of the physiological 
phenomena associated with the development of personality, the 
building up of a self by a process which is primarily unself- 
sa veaiaed “ It is pretty well known,” Mr. Starbuck says, “ that 
the quality of mind is much dependent upon the fineness of 
nervous structure. The child has about as many nerve cells 
as the adult. They differ from those of the adult in form. 
Those of the child are mostly round, whereas those of the adult have 
often very many branches with which they connect with the other 
cells. Nervous growth seems to consist largely in the formation of 
new nervous connections. The rapid growth at puberty probably 
means that at that time there is a great increase in nervous branch- 
ing. The inereased ramification of nervous tissue probably deter- 
mines the ability for seeing in general terms, for intellectual grasp, 
and for spiritual insight. The rapid formation of new nerve con- 
nections in early adolescence may be the cause of the physiological 
unrest and mental distress that intensifies into what we have called 
the sense of incompleteness which precedes conversion. The mind 
becomes a ferment of half-formed ideas, as the brain is a mesh of 
poorly organized parts. This creates uncertainty, unhappiness, de- 
jection, and the like, because there is not the power of free mental 
activity. The person is restless to be born into a larger world that is 
dimly felt. Finally, throngh wholesome suggestions or normal de- 
velopment, order comes and the new world dawns. Often some 
emotional stress or shock strikes harmony into the struggling imper- 
fection, and truth comes like a flash.” 

The evil effect of the excess of sense impressions and of thought 
dissociated from will and action has been noted many times and in 
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many ways. When men have made themselves wise with the lore of 
others, the learning which ends in self and does not spend itself on 
action, they have been neither virtuous nor happy. ‘“ Much learn- 
ing is a weariness of the flesh.” Thought without action ends in 
intense fatigue of the soul, the disgust with all “ the sorry scheme of 
things entire,’’ which is the mark of the unwholesome and insane 
philosophy of pessimism. This philosophy finds its condemnation 
in the fact that it has never yet been translated into pure and help- 
ful life. 

In like manner has sentiment not woven into action failed to be 
a souree of effectiveness or of happiness. “ If thou lovest me,” said 
Christ to Simon Peter, then shalt thou “ feed my lambs.” Genuine 
love works itself out in self-spending, in domg something tor the 
help or pleasure of those beloved. Religions sentimentalism, what- 
ever form it may take, if dissociated from action, has only evil effects. 
Appeals to the emotions for emotion’s sake have been a great factor 
in human deterioration. Much that has been called “ degenera- 
tion’? m modern social hfe is due to the predominance of sensory 
impressions over motor movement. ‘The mind passes through a 
round of sensations, emotions called up by literature, music, art, re- 
hgion, none of these having any direct bearing on human conduct. 
Their aggregate influence on the idle soul is always an evil one. 
And the misery of motor paralysis, of intellectual panperism, is felt 
as the disease of ennui. The remedy for evils of reverie, ennut, nar- 
cotism, and the like, is to be found in action. The knowledge of this 
fact constitutes the strength of the Salvation Army movement. The 
victim of mental deterioration is given something to do. He is not 
to wear out the little foree he has in ineffective remorse. Better let 
him beat a big drum and make night hideous with unmusieal song 
than to settle down to the dry rot of reverie or the wet rot of emo- 
tional regret. Something to do, and the will to aet, furnish the 
remedy for all forms of social discontent. 

Not every sense impression needs a distinet response. It is the 
function of the intellect to sift these impressions, turning over into 
action only those in which action is desirable or wise. The power of 
attention is one of the most valuable attributes of the trained mind; 
and the essential of this power is in the suppression by the will of 
all impulses which do not concern the present need of action. 

As the normal workings of the mind are reducible to sensation, 
thought, will, and action, so the abnormal workings may be due to 
defects of any one of these elements. We inay have defects of sen- 
sation, defects of thonght, vaeillation of will, and inaccuracy of 
action. Hyperssthesia, anesthesia, sensory weakness, appear in the 
uncertain action of the museles guided by the ill-informed brain. 
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The defects and diseases of the brain itself show themselves in many 
ways, ranging from oddity or folly to the extreme of idiocy or mania. 
Most of the “ psychic phenomena ” along “ the border land of spirit,” 
which occupy a large part in current discussions, are characters of 
insanity. The phenomena of hysteria, faith-cure, openness to sug- 
gestion, subjective imagery, niysticism, are not indications of spir- 
itual strength, but of decay and disintegration of the nerves. The 
eestasy of unbalanced religious excitement and a stupor of a 
drunken debauch may belong to the same category of mental phe- 
nomena. both point toward moral and spiritual decay. There are 
no oceult or “ latent powers ” of the mind except those which have 
become uscless or which belong to the process of disintegration. If 
a man crosses Ins eyes, and is thus enabled to see objects double, we 
do not regard him as having developed a “latent power” of vision. 
Ife has simply destroyed the normal co-ordination of such powers. 
In like manner, one does not increase the strength of a rope by 
untwisting its many strands. The effectiveness of life depends upon 
the co-ordination and co-operation of the parts of the nervous system. 
Its strands must be kept together. To move in a state of reverie, 
“to live in two worlds at once,” to be unable to separate memory 
pictures from realities, all these are forms of nervous disintegration. 
Every phase of them can be found in the madhouse. The end of 
such conditions is death. The healthy mind should combat all tend- 
encies toward disintegration. It can be clean and strong only by 
hemg true. 

In like manner the mfluence of all drugs which affect the nerv- 
ous system must be in the direction of disintegration. The healthy 
nund stands in clear and normal relations with Nature. It feels 
pain as pan. It feels action as pleasure. The drug which conceals 
pain or gives false pleasure when pleasure does not exist, forces a le 
upon the nervous system. The drug which disposes to reverie rather 
than to work, which makes us feel well when we are not well, de- 
strovs the sanity of life. All stimulants, nareoties, tonics, which 
affect the nervous system in whatever way, reduce the truthfulness 
of sensation, thought, and action. Toward msanity all such infin- 
ences lead; and their effect, shght though it be, is of the same nature 
as mania. The man who would see clearly, think truthfully, and 
act effectively, must avoil them all. Emergenev aside, he can not 
safely force upon his nervous system even the smallest falsehood. 
And here lies the one great unanswerable argument for total absti- 
nenee; not abstinence from alcohol alone, but from all nerve poisons 
and emotional excesses. The man who would be sane must avoid 
all nerve excitants, nerve soothers, and “nerve foods,” as well as 
tranees, eestasies, and similar imfluences. Tf he would keep. Ins 
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mind he must never “lose his head” save in the rest of normal 
sleep. 

No great work was ever accomplished under the mflnence of 
drugs or stimulants. The great thoughts and great works which 
have moved the world came from men who have lived pure, sober 
lives. These were men whose nervous svstems were truthful as the 
stars, and the great truths of the universe they could carry over into 
action. 

What is true of man is true of animals, and true of nations as 
well; for a nation is an aggregation of many men as a man is a 
coalition of many cells. In the life of a nation, Lowell tells us, 
“three roots bear up Dominioun—Knowledge, Will, the third Obedi- 
ence, the great tap-root of all.” This corresponds to the nervous 
sequence in the individual. And as in general the ills of humanity 
are due to untruthfulness in thought and action, so are the collective 
ills of nations due to national folly, vacillation, and disobedience. 
The laws of national greatness are extensions of the laws which 
govern the growth of the single cell. 


SCHOOL GARDENS. 
By HENRY TINCOEN CLAPP. 


N cities where Nature study has been introduced, it has beeome 
evident that the required number of plants suitable for the pur- 
pose of instruction im the elements of botany is obtained often with 
considerable difficulty. A school in the suburbs, with woods and 
fields near, and a free range for its pupils, ina few vears finds the 
open places occupied with houses and notices to trespassers, and the 
sources of material for observation work cut off. In the public 
parks are posted notices forbidding the plucking of a leaf or the 
breaking of atwig. There is plant material enough for study every- 
where, even in a city, but it is not available for schools. 

School grounds are generally given wp to play or gvmuastic exer- 
cises. Only a few educators in this country have thought of them as 
sources for obtaining plant material for observation work. In many 
places in Europe school grounds are very nach better managed than 
in this country. Not only do sehool authorities there aim to supply 
materials for study in the schoolroom, but they mean to impart elear 
ideas of horticulture and related occupations by various uses of land 
conneeted with the schools. They appreciate the training which re- 
sults from pruning, budding, and grafting trees, plowing, hoeing, and 
fertilizing land, hiving bees, and raising silkworms. 
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In 1890 there were nearly eight thousand school gardens—gar- 
dens for practical instruction in rearing trees, vegetables, and fruits— 
in Austria. The Austrian public-school law reads: “In every school 
a gymnastic ground, a garden for the teacher, according to the cir- 
eumstances of the community, and a place for the purposes of agri- 
eultural experiment are to be created. School inspectors must see 
to it that, in the country schools, school gardens shall be provided 
for corresponding agricultural instruction in all that relates to the 
soil, and that the teacher shall make himself skillful in such instruec- 
tion. Instruction in natural history is indispensable to suitably 
established sehool gardens. The teachers, then, must be in a condi- 
tion to eonduet them.” 

In France gardening is practically taught in twenty-eight thou- 
sand primary and elementary schools, each of which has a garden 
attached to it, and is under the care of a master capable of imparting 
a knowledge of the first principles of horticulture. No one can be 
appointed master of an elementary school unless qualified to give 
practical instruetion in eultivating the ordinary products of the 
garden. 

In Sweden, as long ago as 1871, twenty-two thousand children 
received instruction in horticulture and tree planting, and each of 
two thousand and sixteen schools had for eultivation a piece of land 
varying from one to twelve acres. 

Still more significant is the recent establishment of many school 
gardens in southern Russia. In one provinee two hundred and 
twenty-seven sehools out of a total of five hundred and four have 
school gardens whose whole area is two hundred and eighty-three 
acres. In 1895 these gardens contained one hundred and eleven 
thousand fruit trees and two hundred and thirty-eight thousand three 
hundred planted forest trees. In thein the schoolmasters teach tree, 
vine, grain, garden, silkworm, and bee culture. They are supported 
by small grants of money from the country and district councils. In 
the villages, small orchards and kitchen gardens are connected with 
many primary schools. This movement has also widely spread over 
different provinces of central Russia. 

Tf the establishment of school gardens in the country is a wise 
step, the advantages of such gardens in cities should be apparent at 
once. 

Since 1877 every public school in Berlin, Prussia, has been 
regularly supplied with plants for study every week, elementary 
schools receiving specimens of four different species and seeondary 
schools six. During the summer, at six o’clock in the morning, two 
large wagons start from the school gardens, loaded with cuttings 
packed and labeled for the different schools. The daily papers 
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regularly announce what plants may be expected, and teachers con- 
sult with the gardeners as to what ought to be sown or planted. 
Teachers take their classes into the school gardens for lessons in 
botany, and are aided by the gardeners, who cut the specimens. 

The gardens in Berlin are tew in ummber, and lack many advan- 
tages to be found in the country gardens. Comparatively few 
pupils can see the plants growing from seed to seed, or growing at 
all. ‘The butterflies, beetles, and other insects whieh are constantly 
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at work on growing plants come to the notice of only a few children, 
consequently their habits can not be known to many., ‘The nature of 
annuals and biemnials, the growth of plants from week to week, 
the results of varying conditions of soil, light, heat, and moisture, 
which are so necessary to a broad and sound understanding of 
plant growth, can not be properly wnderstood if reliance is to be 
placed on cut specimens alone. With eut specimens there are cnt off 
more than half of the advantages to be found in the study of plants 
growing under favorable conditions. 

Such considerations lead to the conclusion that every school 
should have its own garden, where the opening and elosing of blos- 
soms, the springing and unelosing crosiers of ferns, the clinging ten- 
drils and rootlets of various vines, and numerous other habits of 
growth may be observed at the right time. 

In March, 1890, a paper entitled Horticultural Education for 
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Children was read in Boston before the Massachusetts Horticul- 
tural Society by one of its members. The interest aroused by the 
reading of this paper resulted in the establishment of a school garden 
in connection with one of the Boston grammar schools in the spring 
of 1891. A committee of the society promised such pecuniary sup- 
port as seemed to be needed from time to time. Mrs. Henrietta L. 
T. Woleott, then at the head of the committee, in presenting the 
claims ot school-garden work to the society, said: “ We desire to 
emphasize the true idea of a school garden. Growing plants, from 
the first sign of germination to the full perfection of blossom and 
fruit, and edible roots in all stages, give constant opportunity for 
study. We believe that by means of the school garden children 
can be so trained to appreciate plants growimeg naturally that the 
present custom of laving out pubhe gardens with flowering and 
foliage plants arranged in the form of grotesque designs, portraits 
of distinguished men, symbols of trades, spiritual suggestions or em- 
blems, and rolls of carpeting framed and left out in rain and sun- 
shine will in time disappear. Setting rows of plants in military 
precision and replacing them by others hke magic can have but little 
educational value.” 

Since the committee intended to offer premiums for the best 
school gardens, they thought that persons might be mdueced to buy 
the ordinary cultivated plants of a florist, and with them make what 
they night choose to eall school gardens. This, however, would not 
imply any proper knowledge of such plants, or more useful ones, nor 
ality to make good use of them as objects: for study. It was 
thought that troubles might arise from allowing a florist’s garden 
to be taken as the standard for the gardens wliich théy wished to see 
established. The one who spent the most money, or had the most 
persnasivencss among’ florists, might establish fine gardens, lay clan 
to premimns in good faith, and win them; and yet such gardens 
nught not serve the purpose which the committee considered best. 
Accordingly, they decided that m the beginning only those plants 
which were the most suitable for educational purposes should form 
the main stock of the school gardens. The decision was expressed 
thus: “ Ornamental plants, or those commonly enltivated im flower 
gardens, will not stock the schoo] gardens contemplated by the com- 
mittee. Native wild plants, such as ferns, grasses, asters, golden- 
rods, violets, native shrubs, and economie plants, such as grains, 
vegetable roots, and leguminous and eucurbitaccons plants, must be 
the stock of the gardens.” 

Later, when children’s natural love for color and the imfluence 
of beautiful flowers in the sehoolroom in cultivating esthetic tastes 
cane to be considered, cultivated plants were allowed introduetion, 
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but in a secondary place. It was claimed with truth that teachers 
who have beautitul flowers on their desks, and fine bits of color on 
the walls of their rooms, were likcly to have other matters in har- 
mony, order, neatness, quictness, and an atmosphere condueive to 
study. ‘The flowers seem to set the key, and other matters are 
tuned up to that pitch. Pupils appreciate the conditions and the 
teacher. Unscholarly conduct is felt to be a discordant note, and 
the sentiment of the class is against it. However, the conmnittee 
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ASTER CoRDIFOLIvS. George Putnam School Garden. 


had other and perhaps higher aims to accomplish. They wished 
pupils to take a positive, conscious part in the development of 
plant life. 

In accordance with the conditions mentioned, the committee de- 
cided to start a garden where the cireumstances scemed most favor- 
able, and appropriated ten dollars for the purpose. <A piece of 
ground forty-eight by seventy-two feet in the back of the boys’ vard 
of the George Putnam Grammar School was found the most avail- 
able, and a few teachers in the school offered all the assistance in 
their power to carry out the purposes of the committee. 

The soil was such as one might expect to find where no thought 
of plants or plant materials for a moment entered the minds of those 
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who were instrumental in the establishment of the school and the 
preparation of the course of study. 

The pupils brought in many wild plants, and the fleshy roots of 
biennials—turnips in variety, carrot, parsnip, radish, beet, onion 
(bulb), cabbage, ete. In planting, they took turns in digging the 
holes and placing the plants in position. Observations were made 
during the flowering season. The structure of the flowers of the 
cruciferous and umbelliferous plants was studied, and the nature 
of biennials was revealed. Other economic plants, such as the 
potato, the tomato, and the gourd, were raised to show the individual- 
ism of plants. 

A square yard of ground was assigned to each of the ordinary 
grains—wheat, rye, oats, barley, and buckwheat. The first four, 
being most important members of the grass family, were especially 
interesting in their development. After that, grains meant more to 
the pupils. 

Nineteen species of wild asters were planted in one row. Ten 
of the finest flowering kinds formed another row. Later it was dis- 
covered that those plants blossomed the most profusely which sprang 
from seeds scattered at random around trees and beside roeks and 
fences. 

In the fall, seed vessels were collected for study in winter, and 
bulbs, corms, and tubers were stored away for spring planting. 

Each member of tlie highest class had a particular plant to take 
care of and study. Ie dug around and watered it, took off all dead 
leaves and unseemly branches, and tied it up. Then he sketched its 
characteristic parts—flower, leaf, stem, habit of growth, ete.—and 
took such written notes as would enable him to write an account of 
his plant and illustrate it with appropriate drawings. On one 
occasion each of the thirty-two members of the class studied his own 
clump of asters, there being just clumps enough to go around. ‘The 
importance of seeing and studying plants growing in large masses 
is not likely to be overestimated if interest and thoroughness in learn- 
ing about them are desired. Comparatively, a single cut specimen 
in hand means but little. 

By the aid of the boys a fernery was made in an angle of the 
school building on the north side, in a shady, sheltered position. 
They took handearts into the woods half a mile distant and collected 
leaf-mold, which they mixed up thoroughly with loam and sand, 
and then assisted in taking the ferns from scattered places in the 
garden and locating them by genera in the fernery. The name of 
each species was written on a flat stick, which was stuck into the 
ground near the specimen to which the name belonged. 

Seeing what one teacher had done, another, by means of a 
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hand camera, made a series of lantern slides, which proved to be 
of the greatest service for class instruction during the following 
winter. A solar camera and a twelve-foot sereen coinpleted the 
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equipment for the most interesting and profitable kind of instruction 
on the subject of ferns. 

The pupils of one class studied fifteen species somewhat minutely 
by means of the slides and pressed specimens. Spores, sporangia, 
indusia, sori, pinnules, pinnze, rachis, stipe, general shapes, tex- 
tures, and relative position of parts were carefully observed, 
drawn, described, and colored. Notebooks contained characteristic 
parts of all the different species, which were broken up and dis- 
tributed for the purpose. This study prepared the pupils to appre- 
ciate the development of fern crosiers in the fernery in the following 
spring. Twenty-two pupils ont of the class of thirty-eight intro- 
dueed ferns into their own gardens at home. 

Other classes studied composite flowers, distribution of seeds, 
roots, corms, tubers, bulbs, and other material supplied by the garden. 

In the spring of 1895 the development of fern crosiers was 
studied with great interest by the pupils. The collection of lantern 
slides soon ineluded representations of the ecrosiers of the principal 
species in various stages of growth. In some respects the pictures 
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vf the crosiers served a more useful purpose than the crosiers them- 
sclves, because their representations on the sereen were very large, 
and could be seen very easily by the whole elass at once. 

At present there are more than one hundred and fifty different 
species of native wild plants in the garden. No attempt has been 
made to arrange them in ornamental beds, since they ean not be 
studied so well in that arrangement. When over fifty pupils at a 
time are to study growing plants, such plants must be easily acces- 
sible, and therefore seattered as much as is consistent with other con- 
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ditions, especially that of caring for the plants and mowing the grass 
about them. Three or four times as many children can examine 
twenty plants set in rows as can examine them arranged in a bed; and 
the work of weeding the plants and cutting the grass in the former 
arrangement is not half as much as in the latter. The usefnl 
arrangement always takes precedence of the ornamental. 

A great many insects have been observed upon the plants— 
beetles, wasps, flies, moths, and butterflies. In the last class nine 
speetes have been seen: Prerts rapae, Colias philodice, Melita 
phavros, Cynthia Atalanta, Grapta interrogationis, Cynthia cardi, 
Danais Archippus, Papilio turnus, and Lycena americana. Soon 
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the garden will afford the pupils their only opportunities for study- 
ing, describing, drawing, and painting such insects. 

How the garden is supported, and how the necessary work is done, 
are interesting questions to those who think of starting a garden. 
Since 1891 the Massachusetts Horticultural Society has offered 
every year a premium of fifteen dollars for the best school garden, 
in connection with the best use of it. This garden has competed 
with others, and won the premium every year. Five dollars pays 
for the annual enrichment of the soil, and ten dollars for the labor of 
the janitor, who, during the long summer vacation, weeds, hoes, and 
waters the plants, and ents the grass periodically. In spring he 
wheels in and spreads fertilizing material, prepares new beds or rows, 
and resets old ones with plants changed from other localities. Dur- 
ing the school season in spring and autumn teachers and pupils do 
considerable work in weeding and transplanting; the former being 
able to distinguish choice plants, however small, from weeds, which 
many a so-called good gardener is frequently unable to do. 

Reasons that are good for introducing the elements of science 
into elementary schools are equally good for supplying adequate and 
seasonable elementary science material to work upon. Plants are 
so available for the purposes of instruction, their structure, uses, and 
funetions are so varied and interesting, that it 1s generally coneeded 
that the best elementary science material on the whole is found in 
the vegetable world. . 

The repulsion that is so often felt in studying animals or animal 
physiology is unknown in studying plants, and the cycle of plant life 
from seed to seed furnishes a lesson in biology that is unsurpassed 
in value. Moreover, living plants, out of doors, are necessarily con- 
nected with mineral forms—air, earth, and water—as well as with 
various forms of animal life—buttertlies, moths, beetles, wasps, ants, 
grubs, and worms—all together furnishing constant illustrations of 
correlation under the best conditions. 

The elements of zodlogy may be studied in the sehoolroom with 
some profit by means of dried and aleoholic specimens, skeletons, dia- 
grams, and books, but visible correlation will of necessity be wholly 
left out. The same mav be said of mineralogy or mineral] substances 
generally. But in the school garden the interdependence of 
animals, plants, and minerals is always obvious, and teachers 
and pupils ean take advantage of it without taking time and 
money to go to the country for the purpose of seeing the three 
kingdoms of Nature properly related. Of course, the excursion 
is better in many respects, since many instructive things may be 
seen which are not possible for a school garden; but the excursion 
at best is seldom practicable. On the school premises, pupils are 
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much more amenable to control and instruction than on an excursion. 
Without the school garden the great masses of children in cities will 
never have their attention directed to the great lessons of Nature in 
any telling way. Some of them may visit the country, but very 
few will have efficient direction, and the results will be meager. 

It is too much to expect that teachers, especially those in city 
schools, will unremittingly supply fresh material whenever needed 
for instruction in the elements of science. Even in the country the 
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most desirable plants are often far from the school. It would be a 
most extraordinary school district where fourteen golden-rods, 
eighteen wild asters, and twenty-nine ferns, all different kinds, might 
be found growing. Probably half of the plants that would flourish 
in aschool garden could not be found in the district at all; or, if they 
could, they wonld be seattered and remote from the school, and 
whether they were in a proper state of development for study could 
not always be ascertained easily. The nearness of the school garden 
is one of its most valuable features. 

A book might be written on the educational value of a school 
garden properly used; but mention of its main advantages must 
suffice. Besides the opportunity for correlation, previously men- 
tioned, it gives the opportunity for bringing together a great number 
of plants to be classified and arranged in families, genera, and species. 
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The reason for such classification becomes apparent in the grouping 
of plants similar in form, structure, and habits; and the comparison 
of many such plants impresses on the cluld’s mind the characteristics 
of families, genera, and species in the most forcible manner. What 
cultivation will do by way of increasing the vigor of plants and mak- 
ing them blossom and fruit more freely is fully illustrated every 
season. Pupils learn that they can be instrumental in starting the 
wonderful development of plants. ‘They learn how Nature provides 
for the continuance of species by storing up food in seeds, roots, and 
fruit, and protecting delicate organs by impervious gums, imbricated 
coverings, and woolly packings. Lessons in human economy are 
learned from the study of vegetable economy. The mutual depend- 
ence of insects and plants is seen to be characteristic of mutual de- 
pendence in the world at large. 

The school garden affords by far the best means for the cultiva- 
tion of the powers of observation. Pupils find excellent forms to 
draw, colors to imitate, habits to describe, and motives to use in 
decorative design. They find something to take care of, something 
that quickly responds to love’s labor, and as interest is added to inter- 
est they lay up for themselves resources for happiness that should 
be the heritage of every child, even the poorest city child; and this 
would be so if school authorities and the people behind them had 
more real insight into children’s best natures, more foresight, more 
humanity, aud more liberality in the purchase and equipment of 
school grounds. 

To spend large sums of money on architectural beauties and stone 
carvings of historie ornaments—which have but little attraction for 
children—to make a school building look like a palace, and then to 
leave the school yard looking like a desert or the top of a bituminous 
lake, without a single attractive flower or one bit of beauty, are in- 
consistencies Which seem possible only in the modern system of edu- 
cation. Weather-beaten houses in the country, log cabins on the 
frontiers, railroad stations in the “ Great American Desert” and all 
over our country have their beautiful flower gardens, and it refreshes 
one’s soul to see them; but there is no such source of refreshment, 
inspiration, and instruction where children are being educated in the 
“ essentials.” 

Once in a while some discerning man, outside of the regular 
school interests, sees the inconsistency of educational systems, and 
gives expression to his thoughts on the subject, as Lowell did in his 
letter to a student, and as Hamilton W. Mabie has done in his Essays 
on Nature and Culture. Mr. Mabie says: “ Relationship with 
Nature is a resource of inexhaustible delight and enrichment; to 
establish it ought to be as much a part of every edueation as the 
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teaching of the rudiments of formal knowledge; and it ought to be 
as great a reproach to a man not to be able to read the open pages of 
the world about Inm as not to be able to read the open page of the 
book before him.” 

If littérateurs have reasons to think and talk in that way about 
existing educational conditions, how should school men, who profess 
to study school problems and the highest interests of children, be 
affected by similar conditions—and what should those who appro- 
priate money for school purposes do to establish proper relationship 
between school children and Nature? The most promising thing 
would be to establish school gardens, and see that teachers should be 
in suitable condition educationally to make the best use of them. 

The great enrichments in the educational system of Sweden are 
gymnastics, sloyd, and school gardens. We have adopted the first 
two, and they have proved to be very helpful in our system of eduea- 
tion; now let us adopt the last and best, and line up with France, 
Austria, and Russia in establishing school gardens as an essential 
means of edueating children properly. 


THE UNITED STATES FOREST RESERVES. 


By Hon. CHARLES D. WALCOTT, 
DIRECTOR, UNITED STATES GEOLOGICAL SURVEY. 


fe eee he movement in favor of Governnent forest 
reserves m the United States began soon after it became ap- 
parent that unless some restriction was placed upon the wasteful eut- 
ting and destruction of the forests of the continent the timber supply 
would soon be exhausted. The country would then become de- 
pendent upon other nations for its timber supply, and would suffer as 
do many European states, where great efforts have been made during 
the last thirty years to restore the forests which had been so wantonly 
destroyed. One of the most inflnential agencies in bringing about 
the establishment of the forest reserves was the agitation carried on 
by the American Forestry Association and the Division of lorestry 
of the Department of Agriculture, under the leadership of Dr. B. E. 
Fernow. The many reports and essays published and lectures de- 
livered lad a strong influence in ereating a pubhe sentiment that at 
last manifested itself in the passage, on March 8, 1891, of an act 
granting authority to the President to set aside as pubhie reservations 
pubhie lands bearing: forests, wholly or in part eovered with timber or 
undergrowth. (Statutes at Large., vol. xxvi, p. 1103, see. 24.) 
Under this act seventeen forest reservations were established 
prior to September 28, 1893, aggregating in area 17,564,500 acres. 
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These are: The Pacific Reserve (967,680 acres) of Washington; the 
Caseade (4,492,800 acres), Bull Run (142,080 acres), and Ashland 
(18,560 acres) Reserves of Oregon; the Sierra (4,096,000 acres), San 
Gabriel (555,520 acres), San Bernardino (18,560 acres), and Tyra- 
buco Cation (49,920 acres) Reserves of California; the Yellowstone 
Park Reserve (1,289,040 acres) of Wyoming; the South Platte 
(683,520 acres), Plum Creek (179,200 acres), White River (1,198,- 
080 acres), Battlement Mesa (858,240 acres), and Pike’s Peak 
(184,320 acres) Reserves of Colorado; the Grand Cafion (1,851,520 
acres) Reserve of Arizona; the Pecos River (311,040 acres) Reserve 
of New Mexico, and the Afognak Reserve (area unknown) of 
Alaska. 

The establishment of these reserves did not excite any special 
approval or disapproval of the policy, except as some local interest 
was affected favorably or unfavorably. In the latter case little 
attention was paid to it by the parties directly concerned, as there 
was no real protection of the reserves or public forests by patrol, and 
the cutting of timber and destruction by fires went on as before. It 
was not until the executive proclamations of February 22, 1897, 
were made that great opposition was developed in the Northwestern 
States, in which many of the reserves were situated. These proc- 
lamations, based upon the recommendation of the Forestry Com- 
mission of the National Academy of Sciences, established thirteen 
forest reservations, containing an aggregate area of 21,379,840 acres. 
Their names, locations, areas, ete., are given in the followmg table: 


Neen Loation ees Object. 

Black Hills....../The central portion of the) 967,680 To protect and make perma- 
Black Hills, of South Da. | nently productive this iso- 
kota. lated forest, which is essen- 

tial to adjacent mining and 
farming interests. 

Big Horn....... Slopes of the Big Horn Moun-| 1,127,680 |To protect the water supply of 
tains in northern central streams important to farm- 
Wyoming. ing in adjacent regions. 

Teton.......... Adjacent to and south of the| 829,440 To protect the water supply of 
Yellowstone Park timber! | streams important to farm- 
reserve, | ing in adjacent regions, 

Flathead........ Slopes of the Rocky Moun-) 1,382,400 |On the eastern slope to make 
tains, Montana, from the the forests permanently prc- 
Great Northern Railroad to ductive for mining, and to 
the international boundary. protect the headwaters of 

| | tributaries of the Missouri. 
| On the western slope, to 

| protect cultivated valleys 
| | from floods, 

Lewis and Clark. Both slopes of the continental) 2,926,080 |To protect the sources of the 
divide in Montana, from Missouri essential to irriga- 
near the line of the Great, tion, to prevent floods, and 
Northern Railroad south- to preserve the forest tor 
ward nearly to the forty-| | intelligent development of 
seventh degree of latitude. | | its values, 
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N ae ores Location. each Object. 
Priest River...../Priest Lake and Priest River 645,120 /To preserve the timber for fu- 
basin in Idaho and Wash. ture supply and for develop- 
| ington, from the Great ment of a productive timber 
Northern Railroad to the, reserve, 
| international boundary. 

Bitter Root...... The Bitter Root Mountains in) 4,147,200 |To protect the sources of 

Montana and Idaho, streams important to irriga- 
tion in Montana, Idaho, and 
Washington; to preserve 
valuable timber and to re- 
store burned forests. 

Washington..... TheCaseade Range from south) 3,594,240 |To prevent destruction by fire, 

, of the forty-eighth parallel to proteet the sourees of 

| to the international bound- rivers flowing eastward for 

ary, excepting the settled irrigation, and to render per- 

Skagit Valley. manent the timber resources 
of the western slope. 

Olympic........ The Olympic Mountains. 2,188,800 |To make a permanent and prof- 

itable reserve of the finest 
| body of timber in the United 
States. 

Mount Rainier...'The former Pacific Forest) 2,234,880 /To proteet the tributaries of 
Reserve and an extension the Yakima requisite for ir- 
southward nearly to the rigation, and to preserve the 
Columbia River along the forest wealth of the State in 
Cascade Range. this region. 

Stanislaus....... Sierra Nevada in California. 691,200 |For protection of water supply 

| for irrigation. 

San Jacinto..... ‘San Jacinto Mountains south| 737,280 |For protection of water supply 
of the San Bernardino Re- for irrigation. 
serve, 

Uinta.......... Uinta Mountains, exclusive of 875,520 |For protection of water supply 
the Indian reservation. for irrigation and develop- 

| ment of the forest for local 
timber supply. 


Jn the letter recommending the establishment of the reserves, 
the Forestry Commission stated that it fully recognized the fact 
that the forest reserves previously established and now proposed can 
not be maintained unless a plan is adopted under which their bound- 
aries shall be so moditied as to take from them all land better suited 
for agriculture than for the production of forests, and under which 
their timber can be made available tor domestic, mining, and com- 
mercial purposes, and valuable minerals can be freely sought and 
mined within their boundaries. The commission also stated that 
it believed that the solution of this dificult problem would be 
made easicr if the reserve areas were mereased, as the greater the 
number of people interested in drawing supplies from the re- 
served territories, or in mining in them, the greater would be the 
demand on Congress for the enactment of laws securing their proper 
administration. “ For this reason,” said the commission, “it is the 
unanimous opinion of the commission that the establishment by 
proclamation of the reserves described above is now a matter of the 
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utmost importance to the development and welfare of the whole 
country.” 

The result of establishing the reserves more than met the antici- 
pations of the commission that legislation would follow, owing to 
the pressure of the people on their representatives in Congress. ‘The 
first storm of protest came mainly from South Dakota, Wyoming, 
Montana, and Washington. “Public meetings were held at which 
vigorous speeches were made in opposition to the forest-reserve 
policy, and soon a flood of petitions and letters reached the senators 
and representatives from the States mentioned, and those from ad- 
joing States in which reserves are situated or which are dependent 
upon the reserves for their timber supply. Early in Mareh an 
amendment was incorporated in the Sundry Civil Bill in the Senate 
revoking the forest-reserve proclamations of February 22, 1897. 
This, however, was modified in conterence with the House so as to 
authorize the President to suspend or revoke the proclamations if he 
thought fit to do so. The bill failed, and when the new Congress 
assembled, on March 15, the agitation agaist the reserves was 
resumed. 

A long debate in the Senate was followed by the final passage of 
an extended amendment providing for the suspension of the reserves 
established by the proclamations of February 22, 1897, until March 
1, 1898, and providing further for the survey of the forest reserves, 
under the supervision of the Director of the Geological Survey, and 
appropriating one hundred and fifty thousand dollars for the purpose. 
Provision was made that “a copy of every topographic map and other 
maps showing the distribution of the forests, together with such field 
notes as may be taken relating thereto, shall be certified thereto by 
the Director of the Geological Survey, and filed in the General Land 
Office’; the object of this being to place before the department 
the data upon which to recommend the location of the boundaries 
of the forest reserves, authority being given to the President in the 
amendment “to revoke, modify, or suspend any or all of such execu- 
tive orders and proclamations, or any part thereof, from time to time 
as he shall deem best for the public interests.” 

In addition to the provisions for the survey and modification of 
the reserves, most important legislation for their future preservation, 
control, and administration was embodied in the act. It is provided 
that “ the Secretary of the Interior shall make provision for protee- 
tion against destruction by fire and depredations upon the public 
forests and forest reservations, and that he may make such rules and 
regulations, and establish sneli service as will insure the objects of 
such reservations, namely, to regulate their occupancy and use, and 
to preserve the forests thereon from destruction.” 
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Provision is also made for the cutting and sale of the timber and 
the carrying on of mining and irrigation enterprises within the re- 
serves, under permits to be granted and regulations to be established 
by the Secretary of the Interior. Essentially all the authority rec- 
ommended in the final report of the Forestry Commission of the 
National Academy of Sciences is given by this legislation, with the 
exception of authority to employ troops in policing the reserves. 
The wording of the amendment is broad, and leaves the manner of 
establishing the administration and protection of the reserves in the 
control of the Secretary of the Interior. As soon as the surveys are 
completed, and the boundaries of the reserves determined, the final 
establishment of a rational forestry policy can be entered upon. 
Meantime, a beginning has been made through the authority granted 
by the act appropriating money for the protection of timber on 
public lands. 

Surveys.—The forest-reserve legislation was enacted June 4, 
1897, and arrangements were at once made for the topographic and 
subdivisional surveys of those portions of the suspended reserves in 
which there are large interests that may be injuriously affected if 
those areas are included within the reserves; for instance, the agri- 
cultural and mining interests of portions of the Black Hills Reserve 
of South Dakota, the mining interests of the southwestern portion of 
the Washington Reserve of Washington, and the timber interests of 
the eastern portion of the Bitter Root Reserve in Montana. 

The topographic surveying parties were organized and left Wash- 
ington the latter part of June. The purposes of the topographic 
surveys are (a) the preparation of topographic maps, on a scale of 
two miles to the inch, with contour intervals of one hundred feet, as 
base maps for the representation of forestry details, agricultural and 
mineral lands, and future geologic surveys; (6) the establishment 
of bench marks indicating elevation above sea level, for vertical 
control in topographic mapping, and for all mining, engineering, and 
geologic work; (c) the subdivision of reserves, where necessary, by 
running township lines for the purpose of designating tracts of land; 
(d) the demarcation by means of section lines of tracts which are 
more valuable as agricultural and mineral lands than for timber; and 
(e) the mapping by the topographer in charge of each party of the 
outlines of all wooded and forest areas. 

Early in July the forestry survey was organized, and soon there- 
after the special forest experts began the study of the distribution of 
the forests and woodlands, the size and density of the timber, the 
distribution of the leading cconomie species, the effect of the ravages 
of forest fires and the amount of damage inflicted by them, the 
amount of dead timber, the extent to which the forests are pastured, 
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and the extent of the timber already cnt and the effects of the de- 
foresting; also the relation of the timber supply to transportation, 
local demands of miners and settlers, and the supply needed for more 
distant markets. 

The examinations of the surveyors and forestry experts are not 
limited to the present lines of the forest reserves, but, as provided 
for in the statute authorizing the survey, they include public lands 
adjacent to the reserves. 

It is anticipated that the sixty thousand square miles of forests 
now included within the reserves can be thoroughly and economic- 
ally surveyed within five years, provided adequate appropriations 
are made for the purpose. Nearly enongh if not sufficient data for 
the construction of topographic and forestry maps have been secured 
during the past field season to permit of an intelligent rectification of 
the boundaries of most of the reserves containing areas where ap- 
parent injury or injustice is being inflicted by the establishment of 
the reserves. 

The progress of the surveys during the short field season was 
slow, as the reserves comprise some of the most rugged mountain 
country in the West, much of which is covered with forests. No 
maps existed of the larger portion of the reserves. The surveys for 
the topographic and forestry maps of the Black Hills Reserve were 
completed, and for a considerable portion of the Big Horn Reserve. 
The forests were examined and the data platted, on Land Office and 
sketch maps, for the unsurveyed areas of the other suspended re- 
serves, and a large body of information was secured in relation to the 
extent and character of the forests except on the Olympic Reserve. 

The examination of the Priest River and Teton Reserves has been 
quite thorough, as well as that portion of the Bitter Root Reserve 
lying in Montana. The Washington Reserve has received the most 
careful examination in relation to its forest condition, although the 
topographic mapping and triangulation have been limited to the cast- 
ern and western sides of the divide of the Cascade Range. ‘Tri- 
angulation has been initiated and extended over most of the Lewis 
and Clark and Flathead Reserves in Montana, and in the Uinta Re- 
serve triangulation has been carried forward upon the small area 
mapped. 

Late in October and November the surveying parties were with- 
drawn from the Northern States, owing to the severe weather, and 
several of them were transferred to southern California, where they 
are working in the San Gabriel and San Jacinto Reserves. 

Cost anp Prorit oF Forrest Reserves.—Will it pay to maintain 
Government forest reserves? This question is best answered by re- 
ferring to what has been done in other countries. The published 
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statements show that the annual receipts of the forest administration 
of Prussia are about $14,000,000, and the expenses about $8,000,- 
000, leaving a net revenue to the Government of about $6,000,000. 
The annual revenue from the Government forests of France and 
Algiers exceeds $6,000,000, and the expenses for 1896 were esti- 
mated at $3,300,000. The net revenue of the great forest areas of 
British India for 189495 was 7,415,590 rupees, or about $3,000,- 
000. In British India the varied climate and the difficult sylvieul- 
tural conditions are similar to those found within the forest reserves 
and publie forested lands of the United States. The total area of 
forest land under the control of the forest service of India in 1894— 
°95 was 112,952 square miles, of which 74,271 square miles were 
reserved forests, 7,090 protected forests, and 31,591 unclassed state 
forests. The total length of boundaries demarcated to June 30, 
1895, in provinces under the Government of India alone was upward 
of 60,000 miles, and an area of 33,420 square miles is covered by 
topographic surveys. Ina territory of 30,963 square miles, fires are 
kept in check, and 28,918 square miles are fully protected at a cost of 
about $2.60 per square mile, or less than one half cent per acre per 
annum. 

The area administered by the forest service yielded, during the 
year 1894—95, 46,000,000 cubic feet of timber, 100,000,000 cubie 
feet of fuel, 134,000,000 bamboos, and minor products to the value 
or 3,000,000 rupees or more. In this connection it should be borne 
in mind that systematic Government forestry in India is of recent 
growth. The first act was passed in 1865, although the management 
of the teak forests of Pegu was augurated sonie ten years betore. 

In Canada, where the physical and topographic conditions greatly 
resemble our own, the management of the Government forests de- 
volves upon the department of Crown Lands, with an administrative 
bureau which is eharged with public instruction in forestry as well 
as the supervision of the forested districts. ‘The administration is 
under the charge of officers denominated Crown Lands and Timber 
Agents, having under them experienced woodimen called forest 
rangers, fire rangers, etc. 

The total revenue from lumbering operations in the province of 
Quebec for the year ending June 380, 1896, amounted to $951,- 
098.92. In Ontario the forested territory is divided into timber 
“berths” of different sizes, which are sold at auction to the highest 
bidder. At the last sale, in 1892, an average price was paid of 
$3,657.18 per square mile, subjeet to stumpage dues. The land is 
not sold, but is reserved for settlers, the person who has bought the 
right to cut the timber retaining the control of the land until it is 
required for settlement. 
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The cost of a permanent forest organization for the protection 
and utilization of the forests on the reserves is estimated by the Na- 
tional Forestry Commission at $250,000 per annum for the first 
five years. With a greater demand for forest supphes the annual 
expense will increase, but under any businesslike management the 
revenue from the sale of forest products will largely exceed the 
expense, yielding a handsome surplus to the Government. “ When 
it is remembered that several million dollars’ worth of timber are 
taken every year from the public domain without any recompense to 
the Government, it would appear to be a wise and economical policy 
to spend annually a few hundred thousand dollars on an organiza- 
tion which would prevent such unnecessary drains on the wealth of 
the nation; it must be remembered also that an efficient forest ad- 
niinistration would be able to prevent many forest fires on the public 
domain, and that it is not an unusual occurrence for a single fire to 
destroy in a few days material worth more in actual money than 
this forest administration would cost in years, while the indirect 
loss to the country in impaired water flow is incalculable. The ex- 
penditure, therefore, of $250,000 a year in furnishing the means 
for protecting the forests on the public domain would appear to be 
justified by every consideration of common sense and economy.” 
(Report of National Forestry Commission, p. 26.) 

The experience of British India and Canada proves conclusively 
that Government control of the forests can be made profitable both 
to the Government and to the people using the forest produets. 

Protection acatnst Frre.—The Ontario system provides for fire 
rangers, Who are authorized to employ assistants to help suppress 
fires, and they are directed to notify the department if the fires are 
dangerous. The expense incurred in maintaining the forest staff and 
suppressing fires is shared between the Crown Lands Department 
and the owners of the licenses to cut timber. During the summer 
of 1895, ninety-three fires were reported, most of which were put out, 
the total loss by fire being only $41,600. This was effected by the 
employment of one hundred and fourteen men for a few months, at a 
total cost of $26,253. 

The districts of upper and lower Ottawa during the summer of 
1895, when it was unusually dry, experienced no serious conflagra- 
tions. No fewer than fifty-six incipient fires, however, were extin- 
guished by the fire rangers, any one of which might have assumed 
serious proportions and caused heavy loss. The total loss in the dis- 
trict amounted to between five hundred and one thousand dollars. 

In other districts in Quebee numerous small fires are extinguished 
every year by the forest rangers, which action prevents the destrue- 
tion of thousands of acres of forests. 
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The forests of the western provinces of the Dominion are under 
the control of the Minister of the Interior, who follows the system 
adopted in the older provinces. 

Within the forested areas of the United States the most destruc- 
tive agent at present is fire. In comparison with it the damage done 
by pasturage in the Pacific coast States and by illegal timber cutting 
is insignificant. In a number of the Western States laws have been 
passed providing for the punishment of those who, by accident or de- 
sign, set fire to the forests. There are so many agencies, however, 
by which fires may be started, such as sparks from locomotives, 
camp fires, hightning, as well as incendiarism, that it seems futile to 
attempt to prevent the burning of the forests unless there are com- 
petent forest guards to patrol them during the dry season. 

There are no statistics showing the area of forests destroyed 
annually by fires in the United States, but during every summer 
smoke obscures for months the view-of the sun over thousands of 
square miles. Once fully under way, a fire in a forest of coniferous 
trees will spread until it is extinguished by rain, or encounters some 
natural barrier like a river, or is driven back over its own course by 
a change in the direction of the wind. The only hope of averting 
the enormous losses which the country suffers every year from this 
cause hes in preventing the fires from starting, or in extinguishing 
them promptly. There is no doubt that they will always oceur, but 
the experience gained in the Yellowstone National Park, and in 
Canada shows conclusively that with the aid of a disciplined forest 
patrol, intelligently directed, forest fires can be greatly reduced, and 
that it is frequently possible to extinguish small fires if properly 
handled when first discovered. 

Minine Inrerests.—The mining interests of the Western States 
should be the most urgent in the demand for care and protection of 
the forests under Government direction. Upon the abundance or 
scarcity of timber will depend the development of many mining 
enterprises, and through them the advance or retardation of the 
growth of the State in which they are situated. That scarcity of 
timber will limit mining is without question, wnless the mines are 
sufficiently rich to pay the added cost that transportation from a 
distant source of supply will entail. This will apply particularly to 
the small mine owner, and to the miner with little capital who wishes 
to develop promising prospects. 

There is no doubt that the abundant timber supply of the Black 
Thlls of South Dakota has given great impetus to the development of 
the mineral wealth of the region. It is equally true that if that 
timber supply is removed by being wasted, or is destroyed by forest 
fires, the future mining of the region will be limited to the working 
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of a few rich mines that can attord to pay high prices. Searcity ot 
timber all over the West is not a remote contingency if the present 
waste and destruction are permitted to continue; it 1s already in 
sight. Indeed, it will not be long before the magnificent forests 
of the Pacifie coast will be so greatly injured by fire and wasteful 
cutting that the mining communities will have to draw their best 
timber from Canada and Alaska. 

The opponents of the forest reserves have frequently stated that 
the reservation policy would cripple the mining industry. It is be- 
lieved, however, that there would be much more truth in the state- 
ment that the destruction of the forests would seriously injure and 
in many instances ruin the mining industry. ‘This industry demands 
a permanent souree of supply of timber, and it hardly needs to be 
said that, without some such policy as that of forest reservation, no 
such souree of supply can be maintained. If mining men can be 
brought to understand that their industry will be protected by the 
proper administration of the reserves, the future of both the mining 
and the lumber interests of the West will be provided for. 

Irrication Inrerests.—A great industry like that of agriculture 
demands that in all regions where irrigation is carried on the souree of 
the water supply be protected. The future existence of the farms, 
and to a large extent of the States themselves, depends upon the con- 
servation of the water supply. ‘The forest areas are largely the reser- 
voirs in which the waters are controlled and given out to the adjacent 
irrigable districts. The experience of Europe and eastern Asia has 
shown that if the mountains are stripped of their forests, populous 
districts will become flood-swept deserts of rock and sand. 

To illustrate the views of the leaders of the great irrigation de- 
velopment that is taking place in the arid and semiarid regions of 
the West, I will quote the resolution passed by the Irrigation Con- 
gress held in Lineoln, Nebraska, September 27 to 30, 1897: 

“Whereas, The perpetuation of the forests of the arid region is 
essential to the maintenance of tle water supply for irrigation, as well 
as the supply of timber; therefore 

“ Resolved, That the President of the United States be memorial- 
ized, as soon as adequate provision be made for the protection of the 
forests and the regulation of the cutting of timber therefrom, to 
withdraw from entry or sale, under the act of Congress of March 3, 
1891, all lands now in its [the Government’s] possession which are 
of more value for their timber than for agriculture or for minerals.” 

Reroresting anp Pasruracre.—There is little doubt that the 
present forests in the arid and semiarid regions are but the remnants 
of large forested areas that were developed during a period of greater 
rainfall than exists at present. Such being the ease, although it is pos- 
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sible under existing conditions to continue the present forests by 
judicious cutting and care of the young growth, it will be impossible 
to reforest the lands if the present method of lumbering and pastur- 
ing and the annual forest fires are continued. Where the rainfall 
is limited to a few weeks or months, the only water available for 
forest growth during the remaining portion of the year is that held 
in the soil by the presence of the forest cover. The experience of 
all who have attempted to start young trees in the open, semiarid 
country has been that, unless artificially watered during the dry 
season, the young trees die under the influence of the scorching sun 
and hot, dry winds. 

As the result of a personal inspection of a considerable portion 
of the Sierra forest reserve of California, I am fully convineed that 
the preservation and development of the agricultural interests of 
the great wheat and fruit districts west of the range depend largely 
upon the preservation and inerease of the forest covering of the 
region whose drainage is tributary to the agricultural areas. The 
same is true of the Los Angeles and San Bernardino areas of the 
southwestern portion of the State. Where the forest and brush 
have been removed, either by fire, cutting, or pasturage, the slopes 
are dry and dusty, the water flows off almost as rapidly as it falls, and 
earries along with it a load of sand and gravel to be deposited in the 
irrigation ditches and over the fields of the lowlands. 

A comparison of such a denuded area with an adjoining forested 
or brush-covered district shows at once that the forest covering must 
be preserved if the water supply is to be stored by natural means for 
irrigation. 

Of the influence of sheep pasturage on reforesting there is a dif- 
ference of opmion among men acquainted with the forest reserves. 
In the semiarid region the struggle for existence is so great that all 
vegetation needs and must have the advantage of every condition 
at all favorable to its growth, if it is to grow at all. If the herbage 
and seedlings are destroyed by pasturage and the tramping of the 
sharp hoofs of sheep, the fate of the future forest growth and storage 
of water is settled, and its destruction foreordained. In the well- 
watered sections of Oregon, Washington, north Idaho, north Mon- 
tana, and perhaps the Big IIorn Mountains of Wyoming, the effect 
of pasturage of sheep would be very slight, as the growth of vegeta- 
tion is rapid and luxuriant; but in the Sierra and southern reserves: 
of California and similarly conditioned areas the damage is great, 
and even the pasturage of cattle in many localities will be detri- 
mental. As soon as the reserves are carefully and intelligently 
studied hy practical foresters, I think it will be fonnd that each re- 
serve has peculiar conditions that must be considered before com- 
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plete regulations for the administration of each ean be determined 
upon. 

State AND Private Ownenrsure or Forest Lanps.—The prop- 
osition to dispose of the public lands of the Government by giv- 
ing them to the States in which they are situated has often been 
under discussion, and in this connection it has been suggested that if 
the Government will give tlie forested lands to the States they will 
be better taken eare of than by the General Government. This may 
be true, but as long as the forestry question is an interstate problem 
there will be great difficulty in adjusting conditions within a State so 
as to do full justice to the interests of the adjoining States. This 
applies more largely to fire protection and the water for irrigation 
than to timber supplies. If the General Government, however, 
should not establish a permanent and successful forest policy, I be- 
lieve that it would be much better to give the forested lands to the 
States than to continue the system of waste and destruction that has 
existed in the past. There is no doubt that under State adminstra- 
tion something would be done, but the chances are that it would 
come too late to be of avail in the permanent protection of the 
forests. 

Private ownership of forest Jands within or adjoining the forest 
reserves can not but be detrimental to the interests of the forests and 
to the people to whom they are tributary. Both individuals and cor- 
porations purchase the forested lands for the purpose of profit, and 
when this is secured, either by the cutting of the timber or by sale 
to other parties, their interest ceases. It is very rarely, except in the 
case of very large holdings, that any attempt at protection against 
destruction by fire is made, but any one who has traversed the forests 
of the West in the vicinity of settlements has seen the results of the 
cutting of the timber. If it happens that firewood is marketable, 
the land is swept clean of every tree upon it, and great piles of 
brush are left scattered over the ground, ready to carry the first fire 
that may reach them to the adjoining forest, and destroy every 
vestige of vegetation that may have eseaped the axe in the area eut 
over. 

Conciusions.—The question of the forest reserves has both a 
practical and a sentimental interest. Its practical bearings are felt 
by the people of the States in which the reserves are situated, and by 
those interests in adjoining States which are dependent upon the 
reserves for their timber supply and, in the arid and semiarid States, 
for water for irrigation, without which it would be impossible for the 
population of large areas to exist. The sentimental interest is 
largely among the people who, without any direct values at stake, 
feel that the element of the population that would waste the forest 
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nust be restrained in its tendency to destroy what is the common 
heritage of the people at large in all areas to which the forests are 
tributary. ‘There is also a large class who believe that it is worth 
while to protect the animal life of the forests, and to set aside areas 
where in the future the crowded population of the nation may have 
great public parks open to all for health and sport. 

There is a strong tendency among thoughtful citizens of the 
States in which the reserves are situated, and in adjoining States, to 
favor the protection and wise administration of the forests on the 
public domain, and as soon as it is made manifest that this will be 
accomplished by the reservation policy the sentiment in favor of the 
reserves will be as great among the people directly affected as among 
those who now advocate the existence of the reserves from sentiment. 
In opposition to this is the relatively small but very active and in- 
fluential class composed of those whose personal interests are directly 
affected by the reservation policy. Their opposition is based on ex- 
pectation of immediate gain, regardless of the future of mining or 
agriculture, of property rights of the Government, or of the rights of 
the future generations which may occupy the region affected by the 
presence or absence of forests. From their point of view, opposi- 
tion to any forest policy is reasonable, as it affects their capital and 
income, but it can not be sustained as against the welfare of the 
masses of the people of this and future generations. The policy 
of forest reserves has evidently come to remain, provided the attempt 
is not made to accomplish too much at once without regard to the 
rights of those having homeg or property within the limits of the 
reserves. It is also essential that the reserves should not be kept as 
idle parks a day longer than is absolutely necessary to establish a 
system of administration that will provide for the use of the timber, 
protect the immature trees and undergrowth, and permit of the de- 
velopment of the mineral resources. 

If the reserves are judiciously selected and honestly administered, 
and thus made to commend the policy to the American people, the 
difficulties to be met will be of little moment. That the reserves 
will be of great benefit to the communities to which they are tribu- 
tary is absolutely certain, and it is also certain that in time the policy 
of forest reserves will develop into one of the most popular, bene- 
ficial, and valuable institutions of the Government. It is based on 
the experience and mature judgment of the most intelligent and pro- 
gressive nations of the world, and if properly planned and adminis- 
tered its future in the United States will be all that its strongest sup- 
porters hope for. 
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ANTHROPO-GEOGRAPITY AT COLUMBIA UNIVERSITY. 


XUI.—MODERN SOCIAL PROBLEMS. 


AS the intricate racial composition of the population of Europe, 
which we have been at so much pains to analyze, any signifi- 
cance for the student of social problems? Is there any reason why 

' those who would rightly interpret sociological phenomena should 
first thoroughly acquaint themselves with the nature of the human 
stuff of which populations are compounded? Or have our con- 
clusions, thus far, value merely as branches of investigation in pure 
science, a matter of academic interest alone? Such are the questions 
awaiting resolution at our hands in this paper of our series. 

Let us begin by distinguishing between two equally competent. 
and yet radically opposite explanations for any human phenomenon. 
One ascribes its origin to heredity, an internal factor; the other 
makes it a product of outward conditions—that is to say, of environ- 
ment, social it may be, or physical. Thus the tall stature or blond- 
ness of an individual, a social class, or a people, may conceivably be 
due either to an inherited tendency from preceding generations, or 
else to the modifying influence of outer circumstances operative dur- 
ing a single lifetime.* Considering a single individual alone, a 
third factor—viz., chance variation—must needs be taken into ac- 
count; but viewing men by wholesale, in large masses, this matter 
takes care of itself. Thus an odd drunkard, social reject, or crim- 
inal here and there in a community may be nothing more than an 
aberrant type; but if we discover a goodly proportion of such bad 
men, we are led to suspect a more fundamental cause. Chance does 
not work thus by wholesale, steadily in any given direction. Quete- 
let discovered this fact years ago. Confronted by any such phe- 
nomenon existing in appreciable proportions in any society, as re- 
vealed by statistical examination, we are therefore at once called 
upon to decide between our two original explanations. One runs 
it to earth, on the environmental theory; the other trees it in gene- 
alogical hypothesis. In plain English, it becomes a question of out- 
ward circumstances or else of inherited proclivities. On the first 


* In the Political Science Quarterly, New York, x, 1895, pp. 642 «f seqg., we have dis- 
‘cussed this more fully. 
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supposition the phenomenon is of purely modern origin; in the see- 
ond its roots are imbedded in the past. When the explanation thus 
becomes retrospective, if the people be in any wise homogeneous in 
characteristics, customs, or speech, we substitute another shorter 
word for inheritance. The whole matter simmers down to a decision 
between environment and race. Our problem in this paper is to 
adjudge a few such difficulties, whereby we may subserve a double 
purpose. We may discover what are the distinctive social peculiar- 
ities of the three races whose history we have been outlining; and 
we may form a definite idea of the class of remedies necessary to 
meet the peculiar needs of each community; for it is quite obvious 
that social evils due to inherited tendencies require very different 
treatment from those which are of recent origin, the product of local 
circumstances. 

Purely environmental factors in social phenomena have been all 
too largely neglected by investigators in the past. At times they rise 
paramount to all other circumstances. One of the most striking in- 
stances of the influence of climate, for example, upon the distribu- 
tion of population is offered by the present location of the cotton 
mills of Lancashire along the west coast of England. Why were 
these mills all set up about the city of Manchester, nearly a century 
ago? Why were they not placed where plenty of labor was at hand 
—viz., in the south and west, at that time the most densely populated 
district in England? The mills were not moved up into Lancashire, 
far from the crowd, because of the proximity to coal or iron. That 
may have in part induced them to remain there, when the choice 
had once been made. - But before the days of the steam engine coal 
had no influence upon the selection of sites. Neither population nor 
coal being important elements, it is certain that climate was all-pow- 
erful in its attractiveness. Here, along the west coast, where the 
warm, moist Gulf-Stream winds blow steadily landward, is the most 
humid district in all England. In such an atmosphere the cotton 
fiber becomes naturally phant and supple, rendering the spinning of 
thread a comparatively simple task. So considerable an element 
was this, that all sorts of devices were adopted for securing per- 
manent benefit from the natural climatic endowment. Building 
sites were chosen on the western hill slopes, just where the humidity 
from the rising currents of air was greatest. Oldham and other 
towns above Manchester were located in accordance with it. Arti- 
ficial ponds were created just west of the mills, so that the gentle 
winds blowing over them might become duly dampened. So subtle 
was this advantage that potted plants in the windows sometimes suf- 
ficed to humidify the air to just the right amount. Even to-day, 
with all the artificial devices for supplanting Nature’s aid, we are 
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told by a manufacturer that a change of wind from east to west often 
makes a difference of seven or cight per cent in the produet of a weav- 
ing shed.* To secure the precious humidity, factories have even at 
times been built half under ground, emulating the example of the 
Oriental makers of Dacca muslin, or “ woven wind,” who work sit- 
ting in holes in the ground, so that their delicate fabries may be 
rendered supple by the moisture of the earth. Thus, perhaps, acting 
in this way, has the factor of climate been able to overcome the in- 
ertia of the large population onee centering in southern England; 
for it has been compelled to transfer itself to the spot marked out by 
Nature for the industry. 

To decide between race and environment as the efficient cause 
of any social phenomenon is a matter of singular interest at this 
time. <A school of sociological writers, dazzled by the reeent bril- 
hiant discoveries in European ethnology, show a decided inclination 
to sink the racial explanation up to the handle in every possible 
phase of social life in Europe. It must be confessed that there is 
provoeation for it. So persistent have the physieal characteristics 
of the people shown themselves, that it is not surprising to find 
theories of a corresponding inheritanee of mental attributes in great 
favor. Yet it seems to be high time to eall a halt when this “ vulgar 
theory of race,” as Cliffe-Leslie termed it, is made sponsor for nearly 
every conceivable form of social, political, or economic virtues or ills, 
as the case may be. 

This racial school of soeial philosophers derives much of its data 
from French sourees. For this reason, and also because our anthro- 
pological knowledge of that country is more complete than for any 
other part of Europe, we shall confine our attention primarily to 
Franee. Let us refresh our memories of the subject. For this 
purpose we reproduce herewith a map from a former article, showing 
the distribution of the head form.+ This we hold to be the best 
expression of the racial facts. On this map the dark tints show the 
loealization of the Alpine broad-headed raee common to central 
Europe in the unattractive upland areas of isolation. The hght 
tints at the north, extending down in a broad belt diagonally as far 
as Limoges and along the coast of Brittany, denote the infusion of 
the blond, long-headed Teutonie race; while the similar light strip 
along the southern eoast, penetrating up the Rhone Valley, measures 
the extension of the equally long-headed but brunette Mediterranean 
stock. The dotted area about Périgneux, in the southwest, we have 


* For interesting data upon this point consult Transactions of the New England Cotton 
Manufacturers’ Association, No. 57, pp. 185 ef seg.; Edward Atkinson, in the Popular Sci- 
ence Monthly, 1890, pp. 306 ef seq. 

+ Popular Science Monthly, vol. li, 1897, pp. 289 seq. 
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surely identified as a bit of the prehistoric Cro-Magnon race persist- 
ing here in relative purity. These ethnic facts correspond to phys- 
ical ones; three areas of geographical isolation dark-colored are 
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distinct centers of distribution of the Alpine race. These differ in 
intensity. The high Alps of Savoy are the most isolated of all; 
Auvergne, the south central plateau, follows next in order. These 
two are populated by quite pure Alpine types. Brittany, most 
accessible of the three, contains only an attenuation of this broad- 
headed race, the Teutons having infiltrated through it quite gen- 
erally. 

The organization of the family is the surest critcrion of the stage 
of social evolution attained by a people. No other phase of human 
association is so many-sided, so fundamental, so pregnant for the 
future. For this reason we may properly begin owr study by an 
examination of a phenomenon which directly concerns the stability 
of the domestic institution—viz., divorce. What are the facts as to 
its distribution in France? Owing to the influence of the Catholic 
Church, no actual divorces were allowed by law in that country prior 
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to 1884; but what were known as “ séparations de corps,” or judicial 
separations, were regularly granted. From data derived from the 
best authorities, we have prepared the map on this page, showing its 
relative frequency in different parts of the country. The dark tints 
correspond to the areas where it is most common. From this map 
it appears that marked variations between different districts occur. 
Paris is at one extreme; Corsica, as always, at the other. Of singular 
interest to us is the parallel which at once appears between this 
distribution of divorce and that of head form. ‘The areas of isola- 
tion peopled by the Alpine race are characterized by almost complete 
absence of legal severance of domestic relations between husband and 
wife. The correspondence appears to be defective in Brittany, but 
this is largely because of arbitrary departmental boundaries. Savoy 
and Auvergne certainly show infrequency of such judicial separa- 
tions on this map, a social characteristic which extends clear to the 
Pyrenees, in just the same way that the Alpine broad-headedness 
occupies the same country. A narrow Mediterranean strip seems to 


FREQUENCY 
DIVORCE 


(SEPARATIONS) 
FRANCE 


1860 ~79 
After J. BERTILLON ‘83 


BRET, 
PER 1000 
MARRIAGES 


t 
\ 
1 
an 
. 6 Nee 
S 
—_———se NY 
¢ Ky mL eae 


-- ‘ 

ee co" . . 

a ¢ € 0% ° —— agree of 
‘ 


be marked off from it along the coast. The fertile valley of the 
Garonne is clearly outlined by increased frequency of separations, 
in marked contrast to the highlands on either side. This is, of 
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course, partly due to the concentration of population in cities along 
the river; for divorce is always more frequent in urban than in rural 
communities. ‘The same consideration may also be important along 
the Mediterranean coast, for a large part of the population is here 
ageregated in cities, for peculiar reasons which will appear in due 
time. Even more strikingly the great basin of the Seine, center of 
Teutonic racial characteristics, stands sharply marked off from the 
whole south. This is most important of all. 

Do the facts instanced above have any ethnic significance? Do 
they mean that the Alpine type, as a race, holds more tenaciously 
than does the Teuton to its family traditions, resenting thereby the 
interference of the state in its domestic institutions? A foremost 
statistical authority,* Jacques Bertillon, has devoted considerable 
space to proving that some relation between the two exists. Con- 
fronted by the preceding facts, his explanation is this: that the 
people of the southern departments, inconstant perhaps, and fickle, 
nevertheless are quickly pacified after a passionate outbreak of any 
kind. Husband and wife may quarrel, but the estrangement is dis- 
sipated before recourse to the law can take place. On the other 
hand, the Norman or the Champenois peasant, Teutonic by race, 
cold and reserved, nurses his grievances for a long time; they abide 
with him, smoldering but persistent. “ Words and even blows 
terminate quarrels quickly in the south; in the north they are settled 
by the judge.” From similar comparisons in other European coun- 
tries, M. Bertillon draws the final conclusion that the Teutonic race 
betrays a singular preference for this remedy for domestic ills. It 
becomes for him an ethnic trait. 

Another social phenomenon has been laid at the door of the Teu- 
tonic race of northern Europe; one which even more than divorce 
is directly the concomitant of modern intellectual and economic prog- 
ress. We refer to suicide. Morselli devotes a chapter of his inter- 
esting treatise upon this subject ¢ to proving that “the purer the 
German race—that is to say, the stronger the Germanism (e. g., Teu- 
tonism) of a country—the more it reveals in its psychical character 
an extraordinary propensity to self-destruction.” On the other 
hand, the Slavie peoples seem to him to be relatively immune. 
These conclusions he draws from detailed comparison of the distribu- 
tion of suicide in the various countries of western Europe, and it 
must be confessed that he has collected data for a very plausible case. 


* Etudes démographiques du divorce, Paris, 1883, pp. 42 seq. Turquan, in L’Economiste 
Francais, October 26, 1889, gives parallel results for the first five years of the new divoree 
law of 1884. 

+ Suicide, in the International Scientifie Series, New York, 1882. A. M. Guerry, Statis- 
tique Morale, Paris, 1864, shows precisely the same thing. 
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There can be no doubt that in Germany the phenomenon culminates 
in frequency for all Europe, and that it tends to disappear in almost 
direct proportion to the attenuation of the Teutonic racial character- 
istics elsewhere. 

Consider for a moment our map on this page, showing the rela- 
tive frequency of suicide, with the one on page 472, which we have 
already described as illustrating the ethnic composition of France. 
The parallel between the two is almost exact in every detail. There 
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are again our three areas of Alpine racial occupation—Savoy, Au- 
vergne, and Brittany—in which suicide falls annually below seventy- 
five per million inhabitants. There, again, is the Rhone Valley, and 
the broad, diagonal strip from Paris to Bordeaux, characterized alike 
by strong infusion of Teutonic traits and relative frequency of the 
same social phenomenon. ‘The great Seine basin is sharply dif- 
ferentiated from the highlands along the eastern frontier; and even 
the Mediterranean coast strip, distinct from the Alpine and Au- 
vergnat highlands, is indicated. Inspection of these maps betrays 
at once either a relation of cause and effect or else an extraordinary 
coincidence. 

Consideration of the distribution of suicide in England lends 
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still greater force to Morselli’s generalization. Herewith is a map of 
its variations. Observe how Wales and Cornwall are set apart from 
all the rest of the island. Were the map more extensive, we should 
discover the Scottish Highlands, the third stronghold of the ancient 
Briton types, characterized by an equal infrequency of suicide. 
Most remarkable of all is the little light-colored area, just north of 
London, comprising the counties of Hertfordshire, Bedford, and 
Huntingdon. This district we were at great pains to emphasize in 
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our article upon the British Isles as a region where the physical char- 
acteristics of the pre-Teutonic invaders of the island were still repre- 
sented in comparative purity. We saw that the conquering Teu- 
tons entered England from two sides, avoiding London and the im- 
penetrable fen district, and thereby passed over this region, leaving 
it notably brunette in physical type to this day. Here, again, in 
nearly every detail of our map would seem to be a corroboration of 
Morselli’s law. For suicide diminishes in direct proportion to the 
absence of Teutonic intermixture. 

Divorce and suicide, which we have just discussed, will serve 
as examples of the mode of proof adopted for tracing a number of 
other social phenomena to an ethnic origin. Thus Lapouge at- 
tributes the notorious depopulation of large areas in France to the 
sterility incident upon intermixture between the several racial 
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types of which the population is constituted. This he seeks to 
prove from the occurrence of a decreasing birth rate in all the 
open, fertile districts where the Teutonic element has intermingled 
with the native population. The argument has been advanced a 
stage further even than this; for purely economic phenomena, such 
as the distribution of property, tax-paying faculty, and the hike, 
are in the same way ascribed to purely racial peculiarities. Because 
wealth happens to be concentrated in the fertile areas of Teutonic 
occupation, it is again assumed that this coincidence demonstrates 
either a peculiar acquisitive aptitude in this race, or else a superior 
measure of frugality. 

By this time our suspicions are aroused. The argument is too 
simple. Its conclusions are too far-reaching. We can do better for 
this race than even its best friends along such lines of proof. With 
the data at our disposition there is no end to the racial attributes 
which we might saddle upon our ethnic types. Thus, judging from 
mere comparison of our map of head form with others of social 
statistics, it would appear that the Alpine type in its sterile areas of 
isolation was the land-hungry one described by Zola in his powerful 
novels. For, roughly speaking, individual landholdings are larger 
in them on the average than among the Teutonic populations. 
Peasant proprietorship is more common also; there are fewer tenant 
farmers. Crime in the two areas assumes a different aspect. We 
find that among populations of Alpine type in the isolated uplands 
offenses against the person predominate in the criminal calendar. 
In the Seine basin, along the Rhone Valley, wherever the Teuton is 
in evidence, on the other hand, there is less respect for property; so 
that offenses against the person, such as assault, murder, and rape, 
give place to embezzlements, burglary, and arson.{ It might just as 
well be argued that the Teuton shows a predilection for offenses 
against property; the native Celt an equal propensity for crimes 
against the person. Or, again, why does not the Alpine type appear 
through statistical eyes as endowed with a peculiar aptitude for mi- 
gration? For the sterile upland areas of his habitation are almost in- 
variably characterized by emigration to the lowlands and to the cities. 


* Revue d'Economie Politique, ix, 1895, pp. 1002-1029; x, 1896, pp. 132-146. This 
we have already discussed in Publications of the American Statistical Association, v, 1896, 
pp. 18 eé seq. 

+ Corrélations financigres de Vindice céphalique, Revue d’Economie Politique, 1897, p. 
257. See also The hierarchy of European races, in American Journal of Sociology, Chi- 
cago, iii, 1897, pp. 314-328. 

¢ For maps showing the distribution of all these, consult A. M. Guerry, Statistique 
Morale, ete., Paris, 1864. Fletcher, in the Journal of the Royal Statistical Society, London, 
xii, 1849, pp. 151 seg., gives many interesting maps for England. See also Yvernes, in 
Journal de Ja Société de statistique, Paris, xxxvi, 1895, pp. 314-325. 
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The persistence of a higher birth rate in these districts makes such 
relief to an ever-increasing population necessary. Finally, why not 
apply the same mode of proof to the artistic or literary attributes of 
population? Turquan* has recently mapped the awards made by the 
Salon, at Paris, according to the place of birth of the artist. We re- 
produce this directly herewith, not because it proves anything racial- 
ly, but because it might as well be adduced as proof of the artistic 
bent of Teutonism in France as many another map above mentioned. 
For, broadly viewed, the artistic instinct, measured by the canons 
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of the Salon’s judges, seems to cling persistently, as Turquan con- 
cludes, to the fertile river basins, which are the great centers of 
Teutonic populations. Nevertheless, we are convinced, despite the 
geographical coincidence, that it is not the factor of race, but rather 
of social environment, education, the inspiration of contiguous cul- 
ture, which is really the responsible agent in the case. That it is not 
race but rather circumstances which makes for these higher things 
in civilization, we may, I think, prove, if we but include a number 
of different countries within the purview of our comparisons. We 
are fortunate in possessing an artistic census of Italy, not incom- 


* La Statistique aux Salons, Revue Politique et Littéraire, Paris, série 4, vi, 1896, pp. 
207 seq. 
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parable with that of France.* JBellio has distributed the pocts, 
painters, and sculptors of antiquity according to their place of birth, 
over a map of that country. The effect has been to emphasize the 
enormous preponderance of artistic genius all through the north, 
from Tuscany to the Alps. How does this coincide with our pre- 
vious deduction concerning France? It seems, perhaps, to corrobo- 
rate the relation of Teutonism to art, until we recall the fact that all 
northern Italy is overwhelmingly Alpine by race, as compared with 
the artistically sterile south. Couple with this the fact that in 
reality Teutonism is a negligible factor in Italy, physically speaking, 
and that precisely the same ethnic type in France, which is so fecund 
culturally in Italy, is the one localized wherever art is not; and all 
doubt as to the predominant cause of the phenomenon is dissipated. 
We see immediately that the artistic fruitfulness in either case is the 
concomitant and derivative product of a highly developed center of 
population. Contact of mind with mind is the real cause of the 
phenomenon. 

This mode of destructive criticism, appeal to the social geography 
of other countries wherein the ethnic balance of power is differently 
distributed, may be directed against almost any of the phenomena 
we have instanced in France as seemingly of racial derivation. In 
the case either of suicide or divorce, if we turn from France to Italy 
or Germany, we instantly perceive all sorts of contradictions. The 
ethnic type which is so immune from propensity to self-destruction 
or domestic disruption in France, becomes in Italy most prone to 
either mode of escape from temporary earthly ills. or each phe- 
nomenon culminates in frequency in the northern half of the latter 
country, stronghold of the Alpine race. Nor is there an appreciable 
infusion of Teutonism, physically speaking, herein, to account for 
the change of heart. Of course, it might be urged that this merely 
shows that the Mediterranean race of southern Italy is as much less 
inclined to the phenomenon than the Alpine race in these respects, as 
it in turn lags behind the Teuton. For it must be confessed that even 
in Italy neither divorce nor suicide is so frequent anywhere as in Teu- 
tonic northern France. Well, then, turn to Germany. Compare its 
two halves in these respects again. The northern half of the empire 
is most purely Teutonic by race; the southern is not distinguishable 
ethnically, as we have sought to prove, from central France. Ba- 
varia, Baden, Wiirtemberg are no more Teutonic by race than 
Auvergne. Do we find differences in suicide, for example, follow- 
ing racial boundaries here? Far from it; for Saxony is its eulminat- 
ing center; and Saxony, as we know, is really half Slavic by heart, 


* Rapporti fra letnografia antica dell’ Italia e la sua produttiva artistica, Boll. Soc. 
geog. Italiana, Roma, xxiii, 1886, pp. 261-279, maps. 
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as is also eastern Prussia. Suicide should be most frequent in 
Schleswig-Holstein and Hanover, if racial causes were appreciably 
operative. ‘The argument, in fact, falls to pieces of its own 
weight. 

A summary view of the class of social phenomena seemingly 
characteristic of the distinct races in France, if we extend our field 
of vision to cover all Kurope, suggests an explanation for the curious 
coincidences and parallelisms above noted, which is the exact oppo- 
site of the racial one. In every population we may distinguish two 
modes of increase or evolution, which vary according to economic 
opportunity for advancement. One community grows from its own 
loins; children born in it remain there, grow up to maturity, and 
transinit their mental and physical peculiarities unaltered to the 
next generation. Such a group of population develops from within, 
mentally as well as physically, by inheritance. Such is the type of 
the average rural community. It is conservative in all respects, hold- 
ing to the past with an unalterable tenacity. Compare with that a 
community which grows almost entirely by unmigration. Stress 
of competition is severe. There is no time for rearing children; nor 
is it deemed desirable, for every child is a handicap upon further 
social advancement. Marriage, even, unless it be deferred until 
late in life, is an expensive luxury. Population grows, nevertheless; 
but how? By the steady influx of outsiders. Such is the type 
known to us in the modern great city. Between these two extremes 
are all gradations between the progressive and the conservative type 
of population. ‘To the former are peculiar all those social ills which, 
as Giddings has rightly urged, are the price paid for such progress. 
Suicide is a correlative of education; frequency of divorce is an in- 
evitable concomitant of equality of rights between the sexes, and the 
decline of the religious sanction of patria potestas. A decreasing 
birth rate almost always attends social advancement. ‘To prevent 
such a fall in the birth rate, and at the same time to overcome the 
devastations of disease, is held by many to be the demographic ideal 
to which all states should aspire. Not postponed marriages, not 
childless families, not a high proportion of celibates; not, on the 
other hand, reckless and improvident unions, with a terrifie infant 
mortality as a penalty therefor; but a self-restrained and steady 
birth rate in whieh a high pereentage survive the perils of infancy. 
“ Civilization is the baptism of the passions. In the cloister neither 
does the mother dic of fever nor the child of croup; but outside the 
cloister to find both mothers and children, and bring both well 
through fever and cronp—that is civilization.” * Could we for 


* From a very suggestive paper, A Measure of Civilization, in Journal of the Royal 
Statistical Society, London, Ix, 1897, pp. 148-161. 
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France apply this last-named criterion of progress? I doubt not we 
should find it to accord with all the facts we have instanced above. 
To ascribe them to racial causes is to lose sight of the primary factors 
in social evolution. 

Our theory, then, is this: that most of the social phenomena we 
have noted as peculiar to the areas occupied by the Alpine type are 
the necessary outcome, not of racial proclivities, but rather of the 
geographical and social isolation characteristic of the habitat of this 
race. The ethnic type is still pure for the very same reason that 
social phenomena are primitive. We discover, primarily, an influ- 
ence of environment where others perceive phenomena of ethnic in- 
heritance. In the preceding paragraph we have referred to the 
apparently disintegrating influence of social evolution upon domestic 
institutions. Let us for a moment turn to_another phase of family 
hfe in France, in order to illustrate the complex forces which play 
upon it to-day. The danger of rashly generalizing from inadequate 
data will be immediately apparent. 

An index of the solidarity of the family is afforded by the degree 
to which it resents the interference of the state in its domestic affairs. 
A similar expression of the force of family feeling is often rendered 
through the tenacity with which it holds itself aloof from the intru- 
sion of strangers not allied by blood or adoption to the other mem- 
bers of the naturally close corporation. In other words, statistics 
of what we may call “home families,” or families occupying an en- 
tire dwelling by themselves, give us a clew to the cohesiveness of 
the institution. It is the question of the boarding house and the 
tenement versus the home. Any direct comparison in this respect 
between different parts of the same country is of course entirely 
worthless, unless we take account of the relative proportions of city 
population in each; for, always and everywhere, it is in the crowded 
city that the “home” is superseded by its degenerate prototypes. 
Fortunately, we possess for France data upon this subject, with the 
necessary elimination of this cause of error. The accompanying 
map shows the proportion of families occupying each a whole house 
to itself, and with the exclusion of all citics of upward of ten thou- 
sand inhabitants in every case. In other words, we have before our 
eyes statistics of the separately existing families among the French 
peasantry. 

Inspection of this map of “home families” shows the widest 
range of variation. Some parts of France, notably Brittany, ex- 
hibit twice the degree of domestic intermixture, so to speak, that 
prevails in other regions. On the whole, the northwest manifests a 
weaker opposition to the intrusion of strangers in the family circle 
than does the south. In some respects this agrees with the testi- 
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mony of divorce, as to the cohesiveness of the domestic institution. 
So far as Savoy, Alsace-Lorraine, and Auvergne, our principal areas 
occupied by the Alpine or Celtic race, are concerned, the parallel 
with the map of divorce is quite close. The Mediterranean coast 
strip, nay, even the intrusive zone up the Rhone Valley, are indi- 
cated as areas where the family is less cohesive than in the upland 
areas of isolation. But what shall we say about Brittany? Ra- 
cially, and in stability of the family as well, it belongs with Savoy 
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and Auvergne as an area of isolation, characterized by comparatively 
backward social phenomena. Nevertheless, inspection of our map 
shows it to be the region where such “ home intermixture ”’ is exceed- 
ingly prevalent. Less than one half the families live under entirely 
separate roofs, whereas in the other Celtic areas the proportion of 
independent families is often above ninety per cent. 

This peculiar anomaly in the case of Brittany is all the more 
notable, as this region is one of the most conservative in all France, 
judged by the character of its social phenomena. Some disturbing 
factor is evidently at work. It seems to be purely environmental. 
Surprising as it may appear, this exaggerated “ home intermixture ” 
in the Armorican peninsula is apparently to a large degree referable 
to its geological and climatic peculiarities. Levasseur makes some 
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interesting observations upon this subject.* Where peasant houses 
are closely aggregated or bunclied in little villages, it is easy for each 
family to maintain its separate dwelling, and yet for them all to 
co-operate with one another in daily labor. On the other hand, the 
peasant whose house is quite apart from those of his neighbors, placed 
squarely, perhaps, in the center of his landed property, must of 
necessity take his farm laborers into his own household. Thus, where 
population is scattered evenly over a district, not in closely built 
hamlets, but in widely separated houses, it generally happens that 
there is considerable “home intermixture.” Several families or 
parts of families live under the same roof. Applying these consid- 
erations to Brittany, it seems as if the very low percentage of 
separate “home families” were a result of just such a broadcast 
distribution of population. This absence of hamlets in turn is 
a direct result of geology and climate. In Brittany the rainfall is 
very heavy; water courses and springs abound on all sides. The 
soil is at the same time thin, overlying an impervious granite forma- 
tion. This makes it possible to build houses wherever convenient, 
without anxiety concerning water supply. The exact opposite of 
this occurs along the dry Mediterranean coast, where water is a 
marketable commodity; and in those departments with a perme- 
able chalk soil, where water disappears rapidly in subterranean 
streams. In these latter cases houses inevitably collect about the 
water courses and springs, and a high proportion of aggregated 
population at once is manifested, with all that is thereby implied, 
socially speaking. One of the first results would be that cach family 
in such a hamlet might occupy its own dwelling exclusively. 

Geographical factors have also operated in still another way in 
Brittany to discourage the growth of closely built villages. This 
region is so remote from any of the routes of military invasion from 
the east that no necessity has ever arisen for compacting the popula- 
tion in villages capable of ready defense. Levasseur gives this as an 
important element in producing the contrasts in the proportion of 
urban population between the different parts of France. In all of 
our areas of isolation, the Alps, Auvergne, or Brittany, protected 
by Nature against intrusion of enemies, the population can safely 
scatter as it will. In any case, as we have said, the effect upon the 
family, especially in all that concerns its separate existence under a 
roof by itself, is very patent. 

If the geographical isolation peculiar to the areas occupied by 
the Alpine race is thus potent in the way we have indicated, why 
may it not appear in political as well as in social affairs? Conserva- 


* Bulletin de l'Institut Internationale de Statistique, iii, 1888, pp. 70 e¢ seq. 
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tism should be its motto. To test this we have studied minutely the 
results of a general election of deputies from all over France, held in 
1885. We chose this example for the reason that this important 
political event was the last supreme effort, the expiring gasp of the 
monarchieal party in France. It is the last time that the conserva- 
tive element obtained any formidable representation in the Chambers 
at Paris. From ninety-five deputies standing for a return to the old 
régime in the preceding Chambers, the number advanced to one hun- 
dred and eighty-three; it nearly doubled, in other words. Three 
million three hundred thousand conservative votes, in a total suf- 
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frage of 7,500,000, was a very respectable, even formidable, show- 
ing. This remarkable overturn was due to a fortuitous conjuncture 
of events. The Ferry republican ministry had been recklessly ex- 
travagant; its policy in Tonquin was unpopular. Disturbing local 
issues were, however, rare, so that the main questions at home were 
calculated to appeal directly to any intellectual or moral prejudices 
which happened to be abroad. The Radical party stood for the sepa- 
ration of Church and State; universal suffrage in senatorial and presi- 
dential elections was a leading issue. It was an exceptional occasion 
in every respect for reviving the smoldering fires of conservatism, 
while at the same time affording opportunity for the fullest expres- 
sion of progressive ideas, wherever they were present. The election, 
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therefore, was squarely a question of the old versus the new. By 
analysis of its results, we may perhaps gain an inkling of the temper 
of the people. 

Our map herewith denotes by its lightest shades the areas of most 
advanced modern ideas where the radicalism of the nineteenth-cen- 
tury type had cut itself loose from all bonds with the past. The 
opposite extreme, where both politics and religion combined to 
rejuvenate the conservative party, 1s tinted black. The intermediate 
gradation of sentiment is demonstrated by the degrees of light or 
dark shading. Inspection of this map reveals a certain parallelism 
with all those that we have studied heretofore. Especially do we 
note the conservatism of Brittany, Auvergne, and the southwest. 
It should be said that the apparent conservatism of the most northern 
departments was due to the local protection-and-free-trade issue, com- 
plicated by the Boulanger episode. For this reason these manufac- 
turing centers should be eliminated from our comparison. Savoy 
and the high Alpine departments also were strongly affected by their 
proximity to the republican institutions in Switzerland. We must 
allow for that fact also. A curious contrast, ever persistent in all our 
ethnic or social maps, is that which is manifested between the coast 
strip along the Mediterranean and the mountains north of it. A 
light strip of radicalism extends all along the sea and up the Rhone 
Valley, setting apart Auvergne from Savoy. Whether this radical- 
ism bears any relation to the high percentage of urban population 
hereabouts—a product partly of climate, as we have seen—or 
whether it is an expression of the impulsive temperament of the 
Mediterranean race, we leave it to others to decide. It is a fact, at 
all events. 

Having made allowance for all the disturbing factors above 
named, it is roughly true that the areas of Alpine racial occupation 
manifest a distinct tendency toward conservatism in politics. We 
incline to the belief that here, again, is the influence of physical cir- 
cumstances appreciable. Cliffe-Leslie, keenly alive to the weakness 
of the old dollars-and-cents political economy, may have been right, 
after all. He coneludes: “One may, I think, point with certainty 
to the difference of environment and conditions of life in the moun- 
tains and in the plains, as the source of the superior force of religion, 
family feeling, and ancient usage in the former. On its moral and 
social side the contrast between mountain and plain is the con- 
trast between the old world and the new; between the customs, 
thoughts, and feelings of ancient and modern times.” Politics at 
one extreme, ethnology at the other, have afforded us constant proof 
of the truth of this generalization. The close interrelation which 
of necessity exists between every form of human phenomenon in a 
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naturally developed society is a second corollary from the same law. 
Of profound significance for the sociologist, however, is the fact that 
to-day we are rapidly passing from such natural organization to a 
new and highly artificial one. Problems of city life confront us on 
every side. They are not devoid of ethnic importance; investigation 
is concentrating upon them. In the final paper of our series we shall 
proceed to their consideration. 


SCIENTIFIC PROGRESS IN THE CLOSING CENTURY.* 


By Pror. LUDWIG BUCTINER. 


ENTURY of enlightenment—century of science—century of 

reconciliation—as such respectively may be characterized the 
eighteenth, the nineteenth, and the twentieth centuries; though 
in so characterizing the last we have somewhat forestalled time. 
But the designation of the present century as that of science can 
hardly be disputed; for progress in human knowledge and in con- 
sequent power has been so great and far-reaching in this century, 
and so rapid within the last few years, that in this respect no preced- 
ing century can at all compare with this. 

Astronomy.—It is known that Copernicus, fearing clerical per- 
secution, was compelled to hold back his great work on the revolu- 
tions of the heavenly bodies for thirty years, and that when finally 
published it was condemned and prohibited as heretical. The tele- 
scope also was put under the ban, because, according to the view 
of the Church, it permitted men to see farther than God by the 
structure of the human eye intended them to see. Nevertheless, 
it was the telescope that put a definite end to the narrow notions 
arising from the geocentric error, and ousted the earth and its in- 
habitants from their imagined high place as center of the universe. 
But the crowning of the astronomical edifice founded on these dis- 
coveries occurred only in the century at whose exit we are stand- 
ing, and this through the founding of the important science of astro- 
physics and the knowledge acquired thereby of the chemical and 
physical constitution of the heavenly bodies by which we are sur- 
rounded. These researches were initiated by the wonderful dis- 
covery made in 1859 by Kirchhoff and Buusen of the spectral analy- 
sis or the language of light, which has furnished special elucidation 
of the chemico-physical constitution of the sun, which elucidation 
must have appeared impossible to previous science. Spectrum 


* From Prof. Ludwig Biichner’s book, Aim Todtenbett des Jahrhunderts, which is about 
to be published in Germany. 
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analysis, also, in conjunction with the study of the curious double 
stars (which have been more exactly recognized within the last 
decade and are now known by the thousand) has brought about 
the highly important conviction of the unity of what is to us the 
visible universe, and the correspondence of its elements and forces 
and of the laws by which the whole is governed. In the same science, 
the progressive improvement of the astronomical perspectives and 
giant telescopes has furthermore made possible a much more extend- 
ed insight into the infinite depths of the universe, and, supported by 
the art of photography, has made known the existence of new stars— 
among them fixed stars or sans—a hundred or a thousand times as 
great as our sun. Even more important is the discovery in the same 
manner of those strangely rotating primeval nebule, composed of 
incandescent gases, which are nothing else than stellar systems in a 
state of formation. Observation of these has raised to almost a cer- 
tainty the theory of Kant and Laplace as to the origin of those 
systems. One of the strangest of those systems is the great nebula 
in Andromeda which can be seen with the naked eye. The photo- 
graphic image of this object, obtained by the English astronomer 
Dr. Roberts, by means of a twenty-inch reflecting telescope, ex- 
hibits distinctly the various phases of its development. The 1n- 
proved telescopes of the present time have furthermore provided 
us with such an intimate knowledge of the constitution of the surface 
of our moon that it is now better known than some parts of the surface 
of the earth—as in the interior of the great continents of Africa, 
Australia, and America. Similar information, though to be taken 
with reserve, was obtained from the remarkable phenomena observed 
on the surface of the planet Mars. The interpretation of these 
features has not been thus far absolutely settled, but in the opinion 
of eminent astronomers they indicate the presence on that planet 
of thinking beings. To the present century also belongs the some- 
what older discovery of the planet Neptune, which was made in such 
a wonderful way by Leverrier and Galle in 1846. This discovery 
must be regarded as one of the greatest triumphs of astronomical 
science, since it was the fruit of a demonstration by mathematical cal- 
culations of the existence of a heavenly body, while the actual finding 
and identification of it were achieved afterward by means of the tele- 
scope. In like manner, by the application of the laws of gravitation 
to the peculiar movements of the magnificent fixed star Sirius (the 
Dog Star of the ancients), its character as a double star was recog- 
nized twenty years before Clark, in Boston, discovered, on January 
31, 1862, its companion, and by this discovery furnished the weight- 
iest argument in support of the universality of the law of mass 
attraction. 
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Puysics.—With astronomical science ranks, as a matter of 
course, physical science and the great discovery of the conservation 
or persistence of force, which now like an animating breath per- 
vacdes all natural sciences, and deserves to be classed with the greatest 
discoveries of all time. Guessed and clearly predicted by Fried- 
rich Mohr as early as 1837, this principle received its scientific con- 
firmation from the German Robert Mayer (1842) and the English- 
man Joule (1842-49). Both these scientists had worked inde- 
pendently of each other. The validity of this great theory was first 
established by proving the identity of heat and motion (because 
proof as to these was easiest), and, the mechanical equivalent of heat 
having been calculated, was very soon fixed for all the forees of Na- 
ture. Thus the unity and immortality of force were demonstrated. 

The physics of our century shows another great advance in what 
is called the kinetic theory of gases, for which Clausius and Max- 
well paved the way, and which permits us a deep insight into the 
infinite fineness of matter and the inconceivable velocity of its in- 
ternal motion. According to Clerk Maxwell, the most minute liv- 
ing being that ean be seen under the most powerful microscope still 
contains a million (according to Tait, two million) organic molecules 
or atomic groups; so that we ean not form any conception whatever 
of the incaleulably great number of the finest histological elements 
for which perhaps no method of investigation is at our command. 
Finally, the century, shortly before its departure, has accomplished 
in the physical domain one of its most valuable feats by the dis- 
covery of the X or Réntgen rays, which permit our eye to pene- 
trate to the innermost depths of objects hitherto regarded as opaque, 
and thereby make almost true the marvels of the Arabian Nights. 
Not less wonderful and unexpected is the success, hkewise belong- 
ing to very recent time, attained by the experiments in liquefying 
and solidifying gases, like oxygen, nitrogen, carbonie acid, chlorine 
gas, and atmospheric air. 

Cuemistry.—As regards the domain of chemistry, this science, 
not to mention the numerous smaller discoveries important to in- 
dustry and therapeutics, has achieved one of its greatest triumphs 
by its surprising penetration into the organic domain, and the conse- 
quent elucidation of the relation of the vegetable and animal me- 
tabolism. These discoveries, chiefly initiated by the renowned Liebig, 
in the years 1848-55, were productive of the most beneficial results 
in the development of the physiological and medical sciences, as well 
as in agriculture. As a consequence of this knowledge, we have to 
ereet the successful experiments in the artificial production of or- 
ganic matter or the chemical synthesis inaugurated by the French 
chemist Berthelot in 1856. At present a whole series of genuine 
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organic substances, such as alcohol, various kinds of ether, grape 
sugar, organie acids, fats, alkaloids, vegetable oils or perfumes, etc., 
are being manufactured in a purely chemical way, and the hope is 
well founded that in course of time we nay also succeed in prepar- 
ing direetly from the elements sugars and albumins—yea, even the 
protoplasm or that organic primal substance out of which all living 
beings are evolving. What chemistry even now is capable of 
achieving is shown by the preparations made from coal tar of prac- 
ticable pigments, perfumes, saccharines, and drugs. 

Finally, we must mention in this place the discovery of argon, 
a hitherto unknown element of the atmospheric air, as well as the 
successful preparation of acetylene by Professor Moisson, ‘This is a 
luminous gas which is sixteen times stronger than common gas, and 
has five times the illuminating power of Auer’s gaslight. 

Grorocy.—<As we owe to the progress in chemistry the refuta- 
tion of the theory of a vital principle, geology in like manner has 
disproved, ehiefly through the labors of the gifted English geologist 
Lyell (1838033), the formerly accepted theory of great physical 
catastrophes or terrestrial revolutions and of separate acts of erea- 
tion, and has shown that the past of the history of our globe (which 
in its evolutionary process advances slowly but eontinuously) is 
nothing but its unrolled present. 

Paxreontotoecy.—In close connection with geology is paleontol- 
ogy, or the knowledge of the former life of our globe. This has 
been raised to the rank of a science only during the present century. 
Now this science has so far advanced that we ean survey the gradual 
development of the entire organie world, and find that those transi- 
tional and intermediate forms required of the evolutionary theory 
are no longer missing. The vast North American plains are espe- 
cially remarkable as having been found to be rich treasure houses of 
sueh forms. 

Anxatomy.—Closely eonneeted with paleontology are anatomy 
and the diseovery made in this science of the eell as the primordial 
element or fundamental form of the whole organie world. This 
discovery was made by Schwann and Schleiden in 1839, after the 
microseope had been brought, through the efforts of Amici, to such 
a perfeetion as to make possible by its use the more and more subtle 
investigation of animal tissue. ‘Through the discovery of the cell, 
the unity, as to kind and origin, of everything living was demon- 
strated; and it was shown that even the highest and most compli- 
eated organisms were simply combinations of cells in a more or less 
changed condition. Then, in 1859, Virehow made an ingenious 
application of the eell theory to medical science. Virehow, in his 
Cellular-Pathologie, searched in the modified eell for the nature 
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of disease, and promulgated that doctrme, so bold for his time, 
“Omnis cellula ab cellula” (every cell from a cell)—a doctrine 
that will always stand like a corner stone of the temple of science. 
The continuity of everything living expressed by this doctrine was 
confirmed later on by the progress made in comparative anatomy, 
so that the fundamental plan common to the type of vertebrates 
could be traced to its last details, and it was shown that between ani- 
mal and human structure the characteristic of distinction is not 
absolute, but only relative. Of special importance in this connec- 
tion is the proof that even the organ of mind—i. e., the brain—is no 
exception to the general rule, and that it is built on a common funda- 
mental plan in both man and animal. 

After all, not much had been gained for a philosophical view of 
Nature and a natural explanation of generation, in its inception, by 
the discovery of the cell as the primordial form of the organic 
world, the cell itself being too high and complicated a formation 
to be regarded as rudimentary. There was therefore a hiatus in 
our knowledge which gave the opponents of the theory that the 
world is the result of a series of changes governed by natural laws 
a convenient ground for declaring the theory untenable and false. 
But this difficulty also was removed by the discovery (likewise be- 
longing to our century) of protoplasm, or the original primordial 
substance, made by Max Schulze in 1863. This protoplasm, consist- 
ing of shapeless organic matter, 1s identical with Haeckel’s cele- 
brated monera, or those formless albumin lumps, those organless 
organisms out of which the true eell only develops after a long 
series of intermediate stages. And the moner itself, in all proba- 
bility, is not the first step, but the ultimate product of previous stages 
of development in the process of the transformation of the inorganic 
into the organic. Naegeli’s mechanico-physiological theory of de- 
scent goes even so far as to declare the distance between the moner 
and the true primordial plasma substance far greater that that be- 
tween the moner and the mammal! In the light of these discoveries 
and the consequent conclusions, the much-ventilated question of 
primal generation, which formerly was covered by impenetrable 
darkness, no longer presents any difficulty in the way of scientific 
explanation. 

PirystoLoay.—TIn close connection with anatomy and the history 
of evolution, which are oeenpied with the physical building up of 
the organisms, stands physiology, or the science of the functions of 
the organs. Ilere we notice, in the first place, the great discovery 
made by von Baer, in 1827, of the ovwm of the mammals and of 
man, in its original place in the ovary. This discovery was soon 
after followed, in 1844, by the elucidation by Th. Bischoff of the 
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process of fecundation and generation, which theretofore had been 
wrapped in the deepest obscurity. Four years later, in 1848, fol- 
lowed Du Bois-Reymond’s researches in animal electricity and the 
proof that the nerve is not, as formerly believed, a mere conductor, 
but a self-generator of the electricity originated by chemical me- 
tabolism and the transformation of what is designated as potential 
force or elasticity into living force or motion by virtue of the great 
principle of the conservation of force. 

Under the head of physiology, special mention must also be 
made of the great successes that accompanied the researches of 
Messrs. Schiff, Ferrier, Munk, Nothnagel, Hitzig, Fritsch, Brocea, 
Flechsig, and others concerning the loealization of the various 
activities of the soul, or the divisions of labor taking place in the 
brain, and the topographical distribution of certain functions of the 
brain on its surface—rescarches which have not by any means 
reached their end. The most important among these is the discov- 
ery, made first by Broca, in 1861, of the controlling center of speech 
at a definite place in the fore part of the brain. Morbid degenera- 
tion or destruction of this spot is the eause of aphasia, or specchless- 
ness. ‘This discovery also satisfactorily explains why the large man- 
like apes which are almost devoid of that part of the brain can 
not speak, notwithstanding the formation of their larynges is similar 
to that of man. Not less important are the entirely new researches 
of Professor Flechsig on the so-ealled centers of association in the 
brain and the definite proof furnished by him that all thinking 
springs from the senses, inasmuch as it is only by the gradual devel- 
opment of those centers that the action of the different organs is con- 
nected, and thus thinking and intelligence are made possible. 

ZoéLtocy.—Besides the numerous acquisitions of systematic zo- 
ology, special mention should be made here of the researches as to 
the life in the sea. These have been prosecuted largely through 
the zodlogieal marine stations supported by Government, and have 
been rendered more effective by means of improved apparatus which 
made possible the acquisition of knowledge as to the deep-sea fauna. 
The results enabled Haeckel to establish his renowned Gastriea the- 
ory, according to which all animal species—however far differenti- 
ated—owe their primal origin to a single primitive form of the great- 
est simplicity that might be properly designated as “ primitive stom- 
ach.” To the zodlogical researches of the century we are also 
indebted for the better knowledge of those strange animal creatures 
nearest to man whose existence was still doubted or relegated to the 
realm of fable as late as the last century even by scholars, although 
as early as 500 3B. c. the Carthaginian Hanno had seen gorillas on the 
western coast of Africa, and described them as wild “ haired men.” 
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Now, the so-called anthropoids or large manlike apes may be seen 
either dead or alive in many museums and zodlogieal gardens. 

Brotocy.—Closely eonnected with zodlogy is biology, or the 
science of life, which undoubtedly has achieved the greatest progress 
made by physieal seienee in the century by the promulgation and 
vietory of the theory of deseent by evolution, a theory brought for- 
ward by Darwin in 1860, and developed by Haeckel and others. 
Nearly related to it are the above-mentioned remarkable discoveries 
in the domain of paleontology and the knowledge of numerous in- 
termediate forms which formerly had been disregarded as unim- 
portant “ varieties.” 

Anrcumotocy.—The existence of the fossil man, whieh had been 
doubted so long, has been proved, and the geologieal age of the 
human race established. The series of discoveries coming under 
this head was opened in the years 1830-40 by the discovery, made 
by the Freneh scientist Boueher de Perthes, of man-made diluvial 
flint axes in the Somme Valley in the north of France. Sinee then 
the researches coneerning the age and the preliminary history of 
mankind have beeome the favorite study of the time and of scholars, 
and there has come into being within a comparatively short time a 
hterature on this subject the wealth of which can hrdly be sur- 
veyed. ‘The discoveries in this vast and interesting domain are ae- 
eumulating from year to year to such an extent as to give rise to a 
new and successful science of areheology. While on the one hand 
this science teaches us that the existenee of man on earth must 
be shifted back into hoary ages to which the historical period ean not 
be compared at all, it shows us, on the other hand, that this period 
considered geologically—i. e., when compared with the periods of 
evolution of the earth—is of itself a very recent and new one. It is 
for this reason that the origin of man must be regarded as the erown- 
ing or culminating point of the whole organie evolution—a point 
beyond which the development of the world was no longer earried 
on by Nature, but by man. <A highly desirable completion of these 
studies on the primal history of the human race was supplied by the 
ereat progress In ethnology made possible by the enormous traveling 
facilities of our century. 

Psycuotroay.—Closely related to anthropology is psychology, 
as to which the conviction prevails in authoritative cireles that it 
should not be classed with the philosophical scienees, but with the 
physical; or at least that it must be treated after the physical method 
if any tangible result is to be attained. It was this mode of treat- 
ment that achieved the afore-mentioned result of the measurement 
of the duration of human thought. We owe also to this method 
the better knowledge of the animal soul and the foundation for com- 
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parative psychology, analogous to comparative anatomy, which latter 
has been in an advanced stage for a long time. TF inally, in the 
psychological domain we owe to modern times the knowledge of the 
strange phenomena of double consciousness and of hypnotism with 
the phenomena of suggestion, the study of which is caleulated to 
throw on the mental being more light than could the most volumi- 
nous works on psychology of former times, which were the result of 
self-observation and self-deification. Unfortunately, these phenom- 
ena have given food to the inextirpable belief in miracles, and 
furnished new support for unfounded spiritualistic and spiritistic 
chimeras of every kind, such as thought-reading, telepathy, magnetic 
rapport, the belief in ghosts, spooks, ete. 

Mepicrnt.—If we finally mention medicine or therapeutics as 
a branch of physieal seience we have here also to reeord a series 
of the most important advances in the course of the century. At 
the head stands the method of auscultation or of listening by means 
of an ear trumpet to the sounds in the chest in order to discover dis- 
ease in the lungs and the heart. This method was invented by the 
French physician Laennee in 1819, soon after the method of per- 
cussion had been improved by Piorry, while the foundation of 
pathological anatomy through Professor Rokitansky, and of patho- 
logical histology by Professor Virchow, which soon after followed, 
advanced medicine to a real science. Another invention, highly 
important in practice—subeutaneous injection—was made by A. 
Wood in 1850. More recent than all this is the very important dis- 
covery of the infectious micro-organisms or bacteria as the causes 
of disease. This discovery, which led to the application of disinfec- 
tion, in common with the introduction of chloroform and cocaine as 
anestheties, on the one hand, eleared the way for the acknowledged 
wonderful progress made in surgery, and, on the other hand, materi- 
ally facilitated the combating of diseases caused by those organisms 
by prophylactic measures. 

We must also allude to the invention of a great number of new 
remedies obtained by means of chemistry, as well as of new methods 
of curing ailments (e. g., massage). We must mention, too, the gen- 
eral introduction of vaccination, which has proved one of the great- 
est blessings to mankind. Whether the injection of fluids as an 1m- 
munity against certain diseases (e. g., diphtheria), tried aecording to 
the same method, will fulfill the hope entertained is a question the 
solution of which must be awaited after the unfortunate failure of a 
similar procedure employed in tuberculosis. It seems, however, as 
though this so-ealled “serum therapeuties” in its further develop- 
ment might accomplish great results in the field of infeetious dis- 
eases. ‘The ascertaining and location of internal diseases (particu- 
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larly as to the skeleton) has likewise been advanced, as previously 
referred to, in marvelous manner by the application of the “X ” or 
Réntgen rays to the illumination of the human body. 

To the great progress in human knowledge must be added the 
no less gigantic advances in power accomplished by the nineteenth 
century, and effected by the greater knowledge and mastery of the 
forces of Nature. Above all must be noticed here the forces ac- 
quired by the control of steam, conquering all resistance and giving 
birth to those noble children of the century—railroads and steam- 
boats. This has brought the powers of legendary giants under the 
commanding hand of man. <A few decades have been suflicient to 
span the greater part of our globe with space and time annihilating 
messengers, and by means of the even more marvelous inventions of 
the telegraph and telephone to bring into direct communication 
with each other the most distant parts of the earth’s surface. An- 
other child of this our century is the phonograph, whose astonish- 
ing achievements remind us of fairy tales; and another is the art of 
photography, which, as already said, has with an unanticipated suc- 
cess been placed in the service of science (astronomy, telescopy, 
geography, and ethnography). Its instantaeous pictures have 
brought it about that the successive movements of a complete occur- 
rence are separately reproduced before our wondering eyes as though 
we saw a repetition of the actual scene. ‘This art, however, still 
awaits one of its greatest triumphs in the production of colored 
pictures. We must also mention the invention of dynamite, a 
product making practicable the exertion of unprecedented energy, 
and so indispensable wherever great mass effects are to be at- 
tained ; and also of smokeless powder, which may prove benef- 
icent in abating or even completely abolishing the great conti- 
nental wars. 

Finally, our century has witnessed the union of electric force 
with chemistry and technics in the form of electro-chemistry and 
electro-technics, which open the brightest vistas into the future. 
For the wonderful force of electricity excels in readiness of applica- 
tion and utility all other forces of Nature, and beyond any other 
vanquishes the checking barriers of space and time. It can, withont 
any special means, be almost directly derived from or changed into 
all other forms of natural force, and proceeds with an extraordi- 
nary velocity through the prescribed paths of the conducting wires. 
It can, therefore, at any moment be conducted to any place where its 
effect is required. Dwellings are now illuminated by electricity 
almost everywhere, and if heating by the same agent and the cook- 
ing of food by means of it become common, then is foreshadowed an 
almost paradisiacal state, in place of the conditions of existence now 


SCIENTIFIC PROGRESS. 495 


prevailing with their attendant trouble, uncleanliness, dust, vexa- 
tion, and disease. And should electro-technies succeed—as there 
is well-founded hope that it will—in solving the problem of obtain- 
ing electricity direct from the fuel, instead of by an expensive indirect 
method as heretofore, the far-reaching effect of such suecess can 
searcely be overestimated. As with respect to material progress 
this century is fittingly called the Century of Steam, so most likely 
the coming century will have to be designated the Century of Elec- 
tricity, when the more extended control of the forees of Nature by 
the human mind shall have taken an immense stride in the forward 
direction. If we add to all this that the grand material as well as 
intellectual development of the great land of liberty in the far West 
of our globe, the lke of which has never been seen before, promises 
to continue in the same or even a higher degree, then the men of the 
coming century will of necessity be more profoundly impressed than 
the children of the present by the achievements of human intellect 
and human power. 

It may be that we are, with respect to the coming century, in 
the same immature mental condition in which the people of the 
eighteenth century were with regard to the nineteenth. If some 
one in the preceding century had dared to predict the wonderful 
achievements of the nineteenth, he would probably have been de- 
clared a fool, and treated as was Robert Mayer, in Germany, i this 
century, who, after the discovery of the law of the conservation of 
torce, was put into an insane asylum. A like fate might befall the 
man who should dare now to cast a horoscope for the twentieth cen- 
tury, and to predict the progress of the human mind in the various 
domains of scientific research. After all, those may be right who, 
in spite of all those acquisitions on which we so justly pride our- 
selves, are of opinion that we are still moving in only the initial 
steps, in the leading strings of evolution, and that we are yet very 
far from the goal of those material and ideal aims which the human 
race in its unremitting onward struggle is destined to attain, or to 
show its capacity of attaining. The great Sir Isaac Newton used, 
perhaps, the most appropriate simile when he compared men with 
ehildren who on the seashore are picking up here and there a curious 
pebble or colored shell while the great sea of truth hes still wnex- 
plored before them. We can only conjecture as to the probable 
progress, as we can not know which position we occupy in the course 
‘of human evolution, whether we are still in its beginnings or well 
advaneed. This lies hidden in the bosom of the future. We there- 
fore discontinue this line of thought, and remark here again that 
unfortunately this great progress in knowledge and power in our 
century has not extended to the moral, general intellectual, literary, 
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or social domains, and perhaps we should except also the realm of 
politics. To grasp and to establish the hitherto wanting but yet so 
necessary harmony between being and thinking will probably be the 
chief task of the century soon to come in. 

As regards the sciences thus far not mentioned (philosophy, 
theology, jurisprudence), there is, to our knowledge, much move- 
ment to be noticed, but comparatively little real progress. An ex- 
ception must be made as to history, which as Nulturgeschichte 
Chistory of civilization) has assumed a scientific character contrast- 
ing markedly with its previous form. The same is true of the 
history of religion, which has given a well-deserved attention to 
the ancient Hindu religions, especially the venerable religion of 
Buddha; furthermore, the successful study of antiquity, which, 
especially in connection with a branch of physical science or geology 
as archeeology, has furnished the most valuable disclosures as to pre- 
historic times. Political economy, statistics, and hygiene also may 
look back on their achievements with pride. The ethics of moral 
scicuce has also derived great profit from the revelations of physical 
sciences on the gradual acquisition and transmission through hered- 
ity of mental and moral qualities. The like can be said with even 
more emphasis of general philology, which happily applied the 
principles of the theory of evolution to the great problem of 
the origin of languages, and proved that the laws according to 
which species and languages originate, grow, and, through the 
extinction of intermediate links, separate from each other, are 
identical. 

Furthermore, in all domains of human knowledge, without 
exception, a great number of important and valuable detail re- 
searches have been made which, in their totality, also tend to raise 
their respective sciences to a higher level. 


M. FERDINAND BRUNETIERE, the distinguished French eritic, who re- 
cently came to the United States to deliver a course of lectures, confesses to 
having met some difticulties in a search he made to find a typical Ameri- 
can. At Baltimore, as at New York, all that he observed of original or 
loca] seemed to bear an element of cosmopolitanism. The “ American ” or 
English professor of whom he borrowed a pencil wasa German. <A lady 
whose manner, physiognomy, and language struck him as American, was 
of French origin. Another person of “ American” manners spent half the 
year in Paris or Switzerland. The man who asked him how he liked Balti- 
more was a Russian. He found, too, Italians, Greeks, Jews, and what not, 
of * Ainerican” aspect and manners, and wondered when he would meet an 
American born in America of American parents, or who had not been sub- 
ject to influences from abroad. ‘‘ No,” he says, “race has not in America 
any more than in Europe the importance that is given it.” 
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EVOLUTIONARY ETHICS.* 


By HERBERT SPENCER. 


HE following letter, published in the Atheneum for August 5, 
1893, was drawn from me in response to certain passages in the 
Romanes Lecture, delivered by the late Prof. Huxley at Oxford in 
the Spring of 1893.+ These passages were supposed to be directed 
against doctrines I hold (see Atheneum, July 22, 1893); and it 
seemed needful that I should defend myself against an attack coming 
from one whose authority was so great. My justification for inelud- 
ing this letter among these fragments is that since the Romanes 
Lecture referred to exists in a permanent form, it is proper that a 


permanent form should be given to my reply. 


If it is not too great a breach of your rules, will you allow me 
space for some remarks suggested by the review of Prof. Huxley’s 
lecture on “ Evolution and Ethics,” contained in your issue of the 
22nd inst. ? 

The incongruity between note 19 of the series appended to the 
lecture, and a leading doctrine contained in the lecture itself, is 
rightly pointed out by your reviewer. In the lecture Prof. Huxley 
BAYS :— 

“The practice of that which is ethically best—what we call 
goodness or virtue—involves a course of conduct which, in all -re- 
spects, is opposed to that which leads to success in the cosmic struggle 


for existence. In place of ruthless self-assertion it demands self- 
restraint.”—P. 33. 


But in note 19 he admits that— 


“strictly speaking [why not rightly speaking?], social life and the 
ethical process, in virtue of which it advances towards perfection, 
are part and parcel of the general process of evolution, just as the 
gregarious habit of innumerable plants and animals, which has been 
of immense advantage to them, is so.” 


* From Various Fragments, by Herbert Spencer, in press of D. Appleton and Company. 

{ As the Romanes Lecture was published in the Monthly (November and December, 

1893), it seemed fitting that this reply to some of the more important points raised by Pro- 

fessor Huxley should also be given to our readers. We accordingly put the letter in type 

soon after it appeared in The Atheneum, but at the request of Mr. Spencer it was with- 

drawn. He having now given it permanent form, we feel at liberty to carry out our original 
mtention.—Tue Eprror. 
VOL. Lu.—37 
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I do not see how the original assertion can survive after this ad- 
mission has been made. Practically the last cancels the first. If 
the ethical process is a part of the process of evolution or cosmic 
process, then how can the two be put in opposition? Prof. Huxley 
says :— 

“The struggle for existence, which has done such admirable 
work in cosmic nature, must, it appears [according to the view he 
opposes], be equally beneficent in the ethical sphere. Yet, if that 
which I have insisted upon is true; if the cosmic process has no sort 
of relation to moral ends; if the imitation of it by man is inconsistent 


with the first principles of ethics; what becomes of this surprising 
theory? ”—P. 34. 


But when we find that the hypothetical statement, “if the cosmic 
process has no sort of relation to moral ends,” is followed by the posi- 
tive statement that “the cosmic process” has “a sort of relation to 
moral ends,’ we may ask, “ what becomes of this surjrising ”’ criti- 
cism? Obviously, indeed, Prof. Huxley cannot avoid admitting 
that the ethical process, and, by implication, the ethical man, are 
products of the cosmic process. For if the ethical man is not a 
product of the cosmic process, what is he a product of? 

The view of which Prof. Huxley admits the truth in note 19 is 
the view which I have perpetually enunciated: the difference being 
that instead of relegating it to an obscure note, I have made it a 
conspicuous component of the text. As far back as 1850, when I 
did not yet recognize evolution as a process co-extensive with the 
cosmos, but only as a process exhibited in man and in society, I con- 
tended that social progress is a result of “ the ethical process,” saying 
that— 


“the ultimate man will be one whose private requirements coincide 
with public ones. He will be that manner of man who, in spontane- 
ously fulfilling his own nature incidentally performs the functions 
of a social unit; and yet is only enabled so to fulfil his own nature, 
by all others doing the like.”—Social Statics, “ General Considera- 
tions.” 


And from that time onwards I have, in various ways, insisted 
upon this truth. In a chapter of the Principles of Ethics entitled 
“ Altruism versus Egoism,” it is contended that from the dawn of 
life altruism of a kind (parental altruism) has been as essential as 
egoism; and that in the associated state the function of altruism be- 
comes wider, and the importance of it greater, in proportion as the 
civilization becomes higher. Moreover, I have said that— 
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“from the laws of life it must be concluded that unceasing social 
discipline will so mould human nature, that eventually sympathetic 
pleasures will be spontaneously pursued to the fullest extent advan- 
tageous to each and all.”—Hthies, § 95. 

“With the highest type of human life, there will come also a 
state in which egoism and altruism are so conciliated that the one 
merges in the other.”—Jb., appended chapter to Part I. 


Everywhere it is asserted that the process of adaptation (which, 
in its direct and indirect forms, is a part of the cosmie process) must 
continuously tend (under peaceful conditions) to produce a type of 
society and a type of individual in which “ the instincts of savagery 
in civilized men ” will be not only “curbed,” but repressed. And I 
believe that in few, if any, writings will be found as unceasing a 
denunciation of that brute form of the struggle for existence which 
has been going on between societies, and which, though in early 
times a cause of progress, is now becoming a cause of retrogression. 
No one has so often insisted that “the ethical process ”’ is hindered 
by the cowardly conquests of bullet and shell over arrow and assegai, 
which demoralize the one side while slaughtering the other. 

And here, while referring to the rebarbarizing effects of the 
struggle for existence carried on by brute force, let me say that I 
am glad to have Prof. Huxley’s endorsement of the proposition that 
the survival of the fittest is not always the survival of the best. 
Twenty years ago, in an essay entitled “ Mr. Martineau on Evolu- 
tion,” I pointed out that “the fittest ” throughout a wide range of 
cases—perhaps the widest range—are not the “ best’; and said that 
I had chosen the expression “survival of the fittest” rather than 
survival of the best because the latter phrase did not cover the facts. 

Chiefly, however, I wish to point out the radical misconceptions 
which are current concerning that form of evolutionary ethics with 
which I am identified. In the preface to The Data of Ethics, 
when first published separately, I remarked that by treating the 
whole subject in parts, which would by many be read as though they 
were wholes, I had “ given abundant opportunity for misrepresenta- 
tion.” The opportunity has not been lost. The division treating 
of “ Justice ” has been habitually spoken of as though nothing more 
was intended to be said; and this notwithstanding warnings which 
the division itself contains, as in § 257, and again in § 270; where it 
is said that “ other injunctions which cthics has to utter do not here 
concern us . . . there are the demands and restraints ineluded un- 
der Negative Beneficence and Positive Beneficence, to be hereafter 
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treated of.” Even if considered apart, however, the doctrine set forth 
in this division has no such interpretation as that perversely put upon 
it. It is represented as nothing but an assertion of the claims of the 
individual to what benefits he can gain in the struggle for existence; 
whereas it is in far larger measure a specification of the equitable 
limits to his activities, and of the restraints which must be imposed 
on him. JI am not aware that any one has more emphatically 
asserted that society in its corporate capacity must exercise a rigorous 
control over its individual members, to the extent needful for pre- 
venting trespasses one upon another. No one has more frequently 
or strongly denounced governments for the laxity with which they 
fulfil this duty. So far from being, as some have alleged, an ad- 
voeacy of the claims of the strong against the weak, it is much more 
an insistence that the weak shall be guarded against the strong, so 
that they may suffer no greater evils than their relative weakness 
itself involves. And no one has more vehemently condemned that 
“ miserable laissez-faire which calmly looks on while men ruin them- 
selves in trying to enforce by law their equitable claims” (/thies, 
§ 271). 
Now that the remaining parts, treating of Beneficence, have been 
added to the rest, the perverse misinterpretation continues in face of 
direct disproofs. At the very outset of the Hihies it is said:— 


“There remains a further advance not yet even hinted. For be- 
yond so behaving that each achieves his ends without preventing 
others from achieving their ends, the members of a society may give 
mutual help in the achievement of ends.”’—§ 6. 


And in a subsequent chapter it is said that 


“the limit of evolution of conduct is consequently not reached until, 
beyond avoidance of direct and indirect injuries to others, there arc 
spontancous efforts to further the welfare of others.” “It may be 
shown that the form of nature which thus to justice adds beneficence, 
is one which adaptation to the social state produces.”’-—§ 54. 


These are texts which in Parts V. and VI., dealing with Beneficence, 
Negative and Positive, are fully expanded. Having first distin- 
guished between “ kinds of altruism,” and contended that the kind 
we call justice has to be enforced by the incorporated society, the 
State, while the kind we eall beneficence must be left to individuals, 
and after pointing out the grave evils which result if this distinction 
is not maintained, I have described in detail the limits to men’s 
actions which negative beneficence enjoins. Then come two chap- 
ters, entitled “ Restraints on Free Competition ” and “ Restraints on 
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Tree Contract,” respectively indicating various cases in which thie 
restraints imposed by law must be supplemented by self-restraints, 
and instancing one of the excesses committed under free competition 
as amounting to “commercial murder.” Chapters enjoining further 
self-restraints for the benefit of others are followed, in the division 
on Positive Beneficence, by chapters enjoining efforts on their be- 
half, and the duty which falls on the superior of mitigating the evils 
which the inferior have to bear. After dealing, in a chapter on 
“Relief of the Poor,” with the evils often caused by attempts to 
diminish distress, it is contended that philanthropie duty should be 
performed not by proxy, but directly; and that each person of 
means ought to see to the welfare of the particular cluster of inferiors 
with whom his cireumstances put him in relation. The general 
nature of the doctrine set forth may be inferred from two sentences 
in the closing chapter :— 


“The highest beneficence is that which is not only prepared, if 
need be, to sacrifice egoistic pleasures, but is also prepared, if need 
be, to sacrifice altruistic pleasures.”—§ 474. 


And then, speaking of the natures which “ the ethical process ” is in 
course of producing, it is said that 


“in such natures a large part of the mental life must result from par- 
ticipation in the mental lives of others.’”’—§ 475. 


I do not see how there could be expressed ideas more diametrically 
opposed to that brutal individualism which some persons ascribe 
to me. 

It remains only to say that Prof. Huxley’s attack upon the doc- 
trines of Ravachol & Co. has my hearty approval, though I do not 
quite see the need for it. Evidently it is intended for the extreme 
anarchists; or, at least, I know of no others against whom his argu- 
ments tell. It has been absurdly supposed that his lecture was, in 
part, an indirect criticism upon theories held by me. But this ean- 
not be. It is seareely supposable that he deliberately undertook to 
teach me my own doctrines, enunciated some of them forty-odd years 
ago. Passing over the historical and metaphysical parts of his lec- 
ture, his theses are those for which I have always contended. We 
agree that the process of evolution must reach a limit, after which 
a reverse change must begin (Iirst Principles, chaps. “ Equilibra- 
tion” and “ Dissolution’). We agree that the survival of the 
fittest is often not survival of the best. We agree in denouncing the 
brutal form of the struggle for existence. We agree that the ethical 
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process is a part of the process of evolution. We agree that the 
struggle for life needs to be qualified when the gregarious state is 
entered, and that among gregarious creatures lower than man a 
rudiment of the ethical check is visible. We agree that among men 
the ethical check, becoming more and more peremptory, has to be 
enforced by the society in its corporate capacity, the State. We 
agree that beyond that qualification of the struggle for life which 
consists in restricting the activities of each so that he may not trench 
upon the spheres for the like activities of others, which we call 
justice, there needs that further qualification which we call benefi- 
cence; and we differ only respecting the agency by which the benefi- 
cence should be exercised. We agree in emphasizing, as a duty, the 
effort to mitigate the evils which the struggle for existence in the 
social state entails; and how complete is this agreement may be seen 
on observing that the sentiment contained in Prof. Huxley’s closing 
lines is identical with the sentiment contained in the last paragraph 
of the Principles of Ethics. Obviously, then, it is impossible that 
Prof. Huxley can have meant to place the ethical views he holds in 
opposition to the ethical views I hold; and it is the more obviously 
impossible because, for a fortnight before his lecture, Prof. Huxley 
had in his hands the volumes containing the above quotations, along 
with multitudinous passages of kindred meanings. But as this 
erroneous belief is prevalent, it seems needful for me to dissipate it. 
Hence this letter. 


The closing lines of this last paragraph were regarded by Prof. 
Huxley as tacitly charging him with an unacknowledged adoption 
of my views. It did not occur to me when writing them that they 
could be so interpreted. My intention was simply to show that he 
had abundant opportunity for seeing at first hand what my views 
were, and had therefore the less reason for presenting his own similar 


views as though they stood in opposition to mine. 


As an example of the work that may be done for scientific geography 
in Africa, Mr. J. Scott Keltie cited, in the British Association, the discovery 
made by Mr. Moore, a young biologist trained in geographical observation, 
on Lake Tanganyika, of a fauna held to be of a salt-water type, which 
seems to afford a key to the past history of the center of the continent. 
Mr. Moore believes that the connection of this part of Africa with the coast 
was not by the west, as Joseph Thomson surmised, but by the north, through 
the Great Rift Valley of Dr. Gregory. 
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PRINCIPLES OF TAXATION. 


By DAVID A. WELLS, LL.D., D.C.L., 
CORRESPONDANT DE L’INSTITUT DE FRANCE, ETO. 


XV.—WHAT IS PROPERTY? 


NE of the greatest obstacles in the way of framing a correct 
system of general taxation, is the different and wholly antago- 
nistic opinions that popularly prevail, as to the real nature of what 
constitutes its chief objective in respect to administrative action, 
namely, “property.” This point finds full confirmation and illus- 
tration by reference to the several definitions that have been given 
to this term by various recognized authorities, and have been accept- 
ed to a greater or less extent as authoritative by a general and even 
educated public. Thus, as before noted, a widely accepted defini- 
tion of Professors Macleod, Perry, and others is, that everything 
that can be bought or sold is property. Thus, even the random ideas 
of an anarchist are a form of wealth at present, just as the “ goaks ”’ 
of Artemus Ward used to be—because they have exchangeable value, 
and will bring a certain number of dollars to him, or to the reporter 
or interviewer who gives his notions to the public. So the beauty 
of an actress, the nimble legs of a dancer, the vocal sweetness of 
an opera singer, are also forms of wealth, since they have an ex- 
changeable value when utilized. And hence the folly of the social- 
ists, who suppose that by dividing property, or equalizing the dis- 
tribution of land, they can secure equality of wealth, since diver- 
sities of human faculty and opportunities would instantly begin to 
make this imperfect distribution more unequal than before. Thus 
the Greek philosopher Aristotle, speaking of the division of land 
among all the citizens of his time, has the credit of shrewdly saying, 
“ither all kinds of property must be equalized, or all must be let 
alone.” According to Webster’s Dictionary, that “to which one has 
a legal title” is property. And in a report of a recent lecture, a 
leading American theologian is credited with saying to an assem- 
blage of divinity students that “he adopted as the basis of his dis- 
cussion of property the ‘profound and perfect’ definition of the 
Roman Catholic theologian Brownson, namely, that ‘property is 
communion with God through the material.’ And to realize and 
apply this definition is the great duty of the Christian teacher.” 
“The term property denotes a right over a determinative thing. 
Property is the right of any person to possess, use, enjoy, and dispose 
of a thing.”—Faton vs. Boston, 51 N. I., 504. 
A more rational conception of the exact nature of property, or 
rather of what property consists, would, however, seem to lead to 


504 POPULAR SCIENCE MONTHLY. 


this eonelusion, namely, that property, at least for the purpose of 
taxation, is always a physical actuality, with inhering rights or 
titles, the product solely of labor, and 1s always measured in respect 
to value and for exchange by labor. 

Thus, for example, a fish free in the ocean is not property; but 
when it has been caught through the instrumentality of labor it be- 
eomes property. Property, furthermore, ean not be created exeept 
by an application of labor of some kind to material substanees, which 
beeause they are substances and in order to be substances must have 
both a corpus, or an entity, and a situs, or a situation. Human 
labor ineorporated in things, and thus saved to those who acquire 
the things, is also what constitutes value or capital; and nothing can 
be eapital but the existing results of previous labor, which can con- 
tribute to man’s enjoyment and well-being. 

It is interesting also to note in this connection how the ety- 
mology of the Latin words possessus and possideo, namely, po and 
sideo, to sit by or on, and from which in turn we have the English 
word possession—the eommon definition of property being some- 
thing possessed—euriously harmonize with and eonfirm the eonclu- 
sion that property must be always a physical aetuality. Lor it is 
elear that it is only a material something, a visible and tangible 
entity, that one can sit down on, and not an invisible, intangible noth- 
ing, the fiction of law or of the imagination. 

A limitation, little reeognized by legal writers and authorities, 
on the exercise of the right of eminent domain (the name given to 
the power inherent in state sovereignty of making a compulsory 
purchase of private property for public use), also sustains the cor- 
reetness of the definition of property as above given; inasmuch as 
this right is never econeeded or made applieable to other than an 
actuality, and never to a mere representative of something that is not 
material. Thus one of the illustrations of Roman jurisprudence 
handed down by Tacitus was to the effect that an emperor was 
not allowed to appropriate the right to carry a stream of water 
through the lands of a private individual, but did pay damages for 
the injuries thereby aceruing to the lands. 

All investigation on this subject can therefore, it is believed, lead 
to but one conclusion, and that is that property ts always “ embodied 
or accumulated labor.” And as political economy does not, and 
jurisprudence ought not to take cognizance of chateaux en Espagne, 
these are the only senses in which political economy and the law ean 
legitimately reason about property.* 


* The statement is frequently made that all value is the product of labor. Adam Smith 
says, ‘Labor is the fund which originally supplies a nation with its wealth.” McCulloch 
says, ‘Labor is the only source of wealth”; and all the early writers, in one form or 
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Examples of property which is apparently not the result of accu- 
mulated or of any labor, and so militating against these conclusions, 
will doubtless suggest themselves: such, for instance, as a diamond 
found upon the seashore, land squatted upon and obtained by pre- 
emption, bank stock, patent rights, copyrights, anuities obtained 
by gift or purchase, franchises, monopolies, and debts; but an ex- 
amination will soon prove that the objections embodied in them are 
more specious than real. ‘Thus, in the case of the diamond accident- 
ally picked up, which is perhaps one of the most striking of all the 
examples thay can be adduced in favor of the position that property 
ean come into existence without the ageucy of labor, it may be said: 
first, that an exceptional fact like this can not constitute an adequate 
basis for the enunciation of a principle; and, next, that the value of 
this accidental diamond is solely determined by and represents the 
value of the labor which has been required to obtain all other exist- 
ing diamonds. The moment the fact ceases to be exceptional, the 
moment diamonds can be had in abundance by merely picking them 
up, that moment their value will simply represent the cost of the 
physical effort requisite to pick them up. Again, if land squatted 
upon has any value as property whatever in the first instance, it is be- 
cause it 1s the embodiment of the labor required to discover it, to 
conquer it, to defend and protect it; to effect all of which, taxes, 
which are the results of labor, may have been paid for centuries. If 
it acquires any additional value beyond this, after it has been 


another, say the same thing. Accepting under such circumstances an entire misconception 
of the true meaning of the word /aber, the popular mind has been drawn to the conclusion 
that hand labor or muscular exertion is the producer of all value; and has added the corol- 
lary that hand labor is therefore entitled to the entire value thus produced. But when 
closely examined, the true meaning of the word labor will be found to be, all that a man can 
do, either with his muscle or his brain. On this crude misconception of the meaning of 
words, philanthropic systems have grown up, under which the weaker ones have lost heart, 
and the stronger ones have grown desperate, because the hard sense of humanity does not 
accept their theories. Also, through their influence, these ideas have reacted and are react- 
ing on the laborers themselves, with rather lamentable results. Thus itis a very general 
oomplaint of the present time that the ordinary workman, the person commonly understood 
by the word “laborer,” puts so little mind into his or her work that it is perfunctory to 
the last degree; concerns itself very httle with results, but expends its efforts in a function 
whose sole end is to eseape blame or actual discharge, and to get along with the least pos- 
sible exertion; when the fact is, thatthe three functions of capital (which is accumulated 
labor), labor (in the muscular sense), and management (or brain power) must as a rule act 
oonjointly, in order to insure the best results. ‘In more recent times, a truer appreciation 
of this wird has arisen, but even yet has not been so absorbed into the general fund of 
knowledge as to bear practical fruits; and it needs to be constantly dwelt upon, set forth, 
reiterated, and explained, until it shall become a common possession of those who think.” 
The reason why more attention has not been given to this subject by the earlier economists 
has been assigned to the fact that they drew their illustrations from a very primitive life, 
where the bow and spear figured prominently.— Address, American Social Science Associa- 
tion, 1898, by F. J. Kingsbury, DL. D. 
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squatted upon, it will be simply because the results of labor have 
become connected with it, or the value of other land or other 
property the products of labor, for the use of which labor com- 
petes, are reflected upon it. In 1620 the land upon which the 
city of Boston stands could have been bought for a string of sea 
shells; in 1894 its value for assessment as property for taxation 
was probably in excess of $900,000,000. But in both instances the 
valuation was determined by one and the same standard: in the first, 
by the amount of labor required to collect and string the shells; 
and in the second, by the amount of labor and capital—which is the 
result of labor—which has been embodied in the land or become 
connected with it. Take away the labor and its accumulated results, 
and the site of Boston will be worth no more at the present time than 
it was in 1628, when William Blackstone first obtained it. 

Analyze next the alleged property in bank notes. The coin in 
the vaults of the bank, the vaults, the building, the books, the furni- 
ture, and other physical actualities—the results of labor—employed 
in transacting the business of banking, are the real property of the 
bank. The bank stock, so long as the bank exists, is merely a right 
to receive dividends. The creation of a bank obviously does not cre- 
ate any property. The notes discounted by the bank over its counter 
are inchoate titles to the debtor’s property or to his rights to prop- 
erty; and the notes issued by the bank are inchoate titles to the 
bank’s property or to its equitable rights to property. The bank, 
apart from its physical actualities and machinery, is simply a ledger 
recording credits and debits. But credits and debits are only con- 
venient forms of bookkeeping, or the records of transfers of prop- 
erty and of rights, titles, and interests in property pre-existing. 
Credits and debits, moreover, stand to each other in the relation of an 
equation. There can be no eredit withont a debit, and no debit 
without a credit; strike out one side of the equation, and the other 
disappears of necessity. If there were no creditors there could be 
no debtors, and, vice versa, the moment debtors cease to be debtors, 
that same moment creditors cease to be ereditors.* 

Copyrights and patents are simply legislative enactments to pro- 
tect pre-existing property. A manuscript, a painting, or an inven- 
tion is the joint product of physical and intellectual labor, which the 
copyright or patent right protects, the same as other forms of law 
protect other visible and tangible property from robbery and spolia- 
tion. The relation which these instrumentalities sustain to property 
is clearly indicated by asking the question, whether there can be such 
a thing as a patent granted for what has never been reduced to 


* The Supreme Court of Alabama has recently decided that when a bank in that State 
owns real estate the same is not liable to taxation as a part of its capital stock, 
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a physical actuality; or a copyright given for the flight of fancy 
of a poet not embodied in the materiality of a manuscript or in 
the pages of a printed book. John Milton sold Paradise Lost to 
Samuel Simmons, bookseller, for five pounds ready money; but 
Gray’s “mute, inglorious Miltons,” who only imagined and never 
wrote, could never have obtained a copyright or any money offer 
-whatever—no, not even reputation—for their imaginings, though 
for all that the world knows they might have been infinitely superior 
to the Milton who became glorious because he was not mute, in all 
that relates to mental attainment. 

“ A person can read from a book, can quote from it, use its ideas 
in speaking and writing, and even attempt to pass them off as his 
own, and he will find no legal obstacle to such action. But the 
moment he tries to duplicate the material form in which the ideas 
appeared, that moment he passes from the realm of the intangible 
to that of the tangible”; for the book, which is the concrete thing 
in which the author has embodied his ideas, is an entity, and because 
an entity representing embodied labor is property which the law will 
protect to the owner, and can also legitimately tax, if it will. There 
have been repeated decisions by the courts * that there can be no 
property in ideas—until, for example, an author through a copy- 
right, or an inventor through a patent, has put his ideas in such tan- 
gible form that the Government can put its stamp upon them. 

It is also exceedingly curious to note how Shakespeare, whose 
range and accuracy of knowledge were so wonderful, clearly per- 
ceived, and as clearly expressed, the whole essence of modern po- 
litical economy and jurisprudence in respect to this immediate 
problem, when, in the following lines from A Midsummer-Night’s 
Dream, he says: 

“The poet’s eye, in a fine frenzy rolling, 
Doth glance from heaven to earth, from earth to heaven, 
And, as imagination bodies forth 
The forms of things unknown, the poet’s pen 


Turps them to shapes, and gives to airy nothing 
A local habitation and a name.” 


* Some years since an action was brought in a United States court by one Kortenhaus 
against the American Watch Company, of Waltham, Mass., to recover royalties on an im- 
provement in stem-winding watches that he made, and which, he averred, the defendants 
had put to use without his consent and without awarding him any compensation therefor, 
The plaintiff swore that he had submitted his invention to the company’s inspection with 
the view of selling it, but it refused to purchase, and he discovered afterward that the 
company had adopted the improvement, and that he had mace the mistake of not patent- 
ing it. The court dismissed the action, and ruled that there was no right of property in an 
idea as an idea, and that it could only be made property by letters patent. Had, however, 
a patent been secured upon the improvement, its value as property would have been un- 


doubtedly very considerable. 
4 
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In other words, according to Shakespeare, as well as according to po- 
litical economy and common sense, however brilliant may be the 
imagination of the poet or inventor, he has no property in his ideas 
or imaginings until he has reduced them through labor to an actu- 
ality. And then the value of the actuality produced for the purpose 
of exchange or sale, provided there is a copyright or a patent to 
prevent use without compensation, will be just in proportion to 
the effectiveness or desirability of the labor exerted upon or em- 
bodied init. The standard for measuring the value of the work of a 
Shakespeare, a James Watt, and a street sweeper is one and the 
same. 

Again, an annuity, like a bank stock, is a right to receive prop- 
erty, the result of previously accumulated labor, and its transfer 
by sale or bequest is simply a transfer of an equitable right; and 
a right of this character, in turn, is not property, but a title to 
pre-existing property. So, also, in respect to franchises, which, 
although often spoken of and regarded as property, are clearly 
nothing but rights. Thus, for example, a franchise of a railroad 
is simply a right to operate a road in a particular manner; and 
a legislature can not and does not create a railroad by creating 
or granting a franchise. At the same time, the value of a physical 
actuality may undoubtedly be increased by a franchise which gives 
a right to use such actuality in a particular way. A monopoly, also, 
like a franchise, is valuable, but its value consists in the fact that it 
gives to certain persons privileges that are taken from others, and the 
making of a monopoly no more creates property than does the mak- 
ing of a franchise. 

Some persons, whose opinions are worthy of respect, have raised 
a point in discussing this question, that there is a distinction to be 
recognized between property and capital; and that both in law and 
political economy the latter does not necessarily conform to the 
definition that has been here given to the former. But can there be 
such a thing as capital which does not represent a physical actuality 
in the sense of embodied labor? Capital is the interest of a person 
in embodied labor over and above his debts, or his interest in legal or 
equitable rights to embodied labor, and can have no value, and is 
merely imaginary, except it has tlie right, title, or power to command 
embodied labor, or to exercise dominion over property the result of 
labor. All that we labor and toil for is embodied labor. We will 
not give our labor for the “baseless fabric of a vision,” or our accu- 
mulated labor for the dreamy creations of a Berkeley or the imagi- 
nary castles of pocts, except so far as they make them manifest in 
material forms or writings. 

By some, also, the forces of Nature are regarded as property; but 
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they are not so until dominated over and subjugated by man; and 
then only do they acquire value and become negotiable and subject 
to proprietorship. Gravity and electricity, as free forces, are in- 
capable of sale and taxation; nor can they, in any rational view, be 
considered as property. According to recent decisions of the courts 
of the United States, electricity is not a manufactured product, 
and electric-light plants do not manufacture it, but only distribute it. 

Wuat are Tirtes to Properry?—But while political economy - 
recognizes nothing as property except physical actualities, the law, 
for the sake of convenience, has so long treated titles as conveying 
the same ideas as property, that the profession and the public have 
very generally come to regard the two as equivalent or identical. 
Consideration is, therefore, next asked to this point. 

Property being embodied and accumulated labor, it becomes en- 
dowed, in all places where the rights of labor are recognized, with the 
attributes and incidents of titles or evidence of just ownership or pos- 
session—inchoate, legal, or equitable—which inhere in the property, 
follow it, and form a component part of it wherever found. The 
fact that the ownership, interest, or title of a non-resident, as, for 
example, a bond and mortgage title to his debtor’s property in an- 
other state or country, can be extinguished in the real and personal 
property of the debtor, by attachment or other process of law in the 
state where the debtor resides, and where his visible, tangible prop- 
erty has a situs, also leads up to and establishes as a principle of law 
that titles or incumbrances are connected with the owner, but inhere 
in the property, where the property ts actually situated, as inct- 
dents, form a part and are inseparable from tt, and include the 
equitable title or right of the creditor in the deblor’s unsold and unin- 
cumbered property, but are not themselves property. Some econo- 
mists befog themselves on this subject, as before shown, by first de- 
fining property as anything that can be bought and sold, and then, 
since a title—as, for example, a deed—can be bought and sold, ac- 
cept the inference that a title is necessarily property. But let us 
analyze this definition and assumption. The creditor can, without 
doubt, sell and deliver a deed to a farm, but what is sold in such 
instances is the farm, including a right—namely, a right to have 
dominion over it. But it may be rejoined that a right of dominion 
is property. Let us, therefore, carry the analysis a little further. 
If a farm in California is property in the State where it is and where 
it is taxed, any right or title to the same farm, held in New York or 
England, be it in the nature of a deed, a mortgage, a partnership 
interest, or any other form of title, can not be the property; for the 
same thing certainly can not be property in two separate States and 
jurisdictions, and in two distinct forms and manifestations, at the 
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same time. On the other hand, if it be assumed that the title to the 
farm is the property, and, as such, can be rightfully taxed where it 
(the title) is, then it stands to reason that the subject of the title, the 
farm in California, ought not to be also regarded as property and taxed 
in New York or England. In other words, if the title to the farm is 
property, then the farm is not really in California at all (unless the 
owner of the title resides there), but goes out of that State in the 
poeket of the individual who walks off with the title to it. We have 
all heard of such a eoncentration of meat that all that is valuable 
in an ox for food can be put into a quart can; but such a concentra- 
tion of property as is here supposed is something much more remark- 
able; and admits of a man having a drove of oxen in his hand, ten 
acres of woodland in his hat, a chureh with a steeple in one coat 
pocket, and a four-story brick block and a mill privilege in the other. 


To tHe Reaper.—<As the promulgation of ideas that are not in harmony with long- 
accepted lines of thought generally provokes controversy and expressions of dissent, which 
in turn often result in promoting self-education, the author, with a view of furthering 
such a result, would here ask attention to two letters, voluntarily written, when his views 
respecting the relations of titles to property were originally advanced by him (some years 
since) as a contribution to economic science; the jirst written by an eminent professor in 
one of the leading colleges of New England; and the second by an eminent merchant of 
New York, whose knowledge of economics was mainly the result of a long experience in 
practical business and financial transactions of great magnitude. 


No, 1. “My Dear Mr. WELLS: 

“You are misled by the term titles, and are not only wrong, but, what is worse, are 
wrong in a superficial way. 

“The real question relates to the nature of credit. 

“T buy a piece of land for five hundred dollars und give my simple note for value re- 
ceived. The title to my land is my deed. My note has thereafter no connection whatsoever 
with the land, but it has value nevertheless. The bank buys it as a piece of property and 
holds it till maturity for the sake of the difference between its face and its price—i. e., for 
the discount. Your philosophy does not account for this proceeding ; mine does. 

“Your assertion is that things of value must have a ‘physical quality.’ I deny that 
uiterly ; nothing has value by meaus of a mere physical quality. Does not my annual serv. 
ice to the college have a value? I get, at any rate, twenty-five hundred dollars a year for 
it. JTrender no ‘physical quality’ whatsoever. 

“My note is worth nearly or quite five hundred dollars, but it is not a title to anything ; 
itis a claim on me. So are all credits—claims merely, not titles at all. 

“You say if such things are value we might multiply values indefinitely. No; because 
we can not sell them indefinitely. So far as we can sell we make values. Even land and 
merchandise won’t sel] notes, with all their physical quality. Physical quality has nothing 
to do with it. The only possible test of property is sale. The reason why credits are more 
limited in their use than commodities and services is simply that they relate to fulure time, 
which is less certain than past and present time. 


“ Yours truly, —_— —.” 


With a desire to obtain an opinion on this interesting economic question from the mer- 
chant, the foregoing note was referred to his consideration by permission, aud elicited from 
him the following rejoinder: 
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No. 2. “ Professor seems to ignore the fact that debtors hold all their property 
which is not mortgaged or incumbered, as trustees to pay their creditors generally, and it 
is this same principle which gives value to unsecured credits. 

‘But the professor says, ‘So far as we can sell we make values.’ Does he mean that a 
counterfeit which is so good that it can be sold is a creation of value? Would a credit 
sell at all if it was not an inchoate right to the unsold and unincumbered property of the 
debtor? Of what value is a claim on a man if the claimant has no rights on the debtor’s 
property? Such a claim would be no better than a claim on the northeast wind.” 


Tt is also important to note that while a deed to realty, properly 
executed and recorded, is regarded as the highest form of title, we 
have the decision of the United States Supreme Court (Fletcher vs. 
Peck, 6 Cranch, 87) that a deed is but an “ executed contract ” on 
the part of the grantor, not to resume the right in the thing granted; 
and if, therefore, a State can tax extraterritorial contracts, it may 
tax her citizens on deeds of land in other States. 

This analysis of the meaning of property, from both an economic 
and legal point of view might be prosecuted with interest and profit 
to a much greater extent; but from what has been presented it 
would seem clear that nothing can not be something; or, in other 
words, that property 1s always a physical actuality, which has be- 
come valuable or property by some form of labor, and can not be 
created by mere paper documents, except to the extent of the value 
of the paper and the writing or printing upon it. Or, in other words, 
a title to property, a representative of property, can no more be prop- 
erty than a shadow can be a substance: and if this conclusion be 
true, then it would seem to follow, of necessity, that the act of mak- 
ing debts, bonds, verbal or written contracts, notes, book accounts, 
mortgages, warehouse receipts, titles, certificates of stock, or any 
form of salable or transferable rights, is not a creation or production 
of any new property, but simply an exchange, by contract or opera- 
tion of law, of the rights and titles of parties in pre-existing prop- 
erty; and that any tax on any of these rights or titles is only another 
form of burdening the property which is the subject of the rights or 
titles. But some, in answer to the assertion that rights, debts, and 
titles are not property, for if they were we might make property by 
making rights and titles, might reply, “ But we do make property 
in that way every day.” But we can not do this indefinitely be- 
cause we can not sell the title indefinitely; and why not? Let us, 
therefore, stop and think about it, and ask ourselves why we can 
not sell titles and credits indefinitely. We can sell property in 
the sense of embodied labor indefinitely. Why not titles and ecred- 
its? The answer is simply that when we buy a title or credit 
we pay for and in a legal and economic effect buy the physical 
actuality, or right of dominion over it, which the credit or title repre- 
sents, and nothing more. The moment one undertakes to sell titles 
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or credits in excess of or separate from the embodied labor they are 
supposed to represent, we call the act swindling. Fancy a member 
of the legal profession appearing in court to defend such a person 
for selling a title, separate from an actuality, on the ground that 
such a title was property because he was able to sell it, and that some- 
body not keen was persuaded to buy it! Would the plea caveat 
emptor avail in such a transaction? 

In other words, when the title does not inhere in the physical 
actuality, we give it a bad name, and the most imaginative do not call 
it property. <A title which is really a title is never suspended or in 
abeyance. If a thing is embodied labor, some one, or a number of 
persons, has some form of title or dominion over it, and the title is 
inseparably allied to the thing; and therefore the sale of the title is 
the sale of the thing, because they are one and inseparable. Em- 
bodied labor, therefore, embodies all forms of title to the embodied 
labor. Credits and titles of themselves have no value, and separated 
from the things they represent, they can not honestly be sold at all. 
Who will buy them? We know the character of the men who will 
sell them,,and their representatives will always be found in penal 
institutions. 

If some other name be given to embodied labor than property, 
it will not diminish its power to satisfy human wants; and if, on the 
other hand, we eall credits and titles property, they can not be 
eaten, or made of themselves in any form to satisfy wants, but 
they can represent things which will satisfy wants. It is interest- 
ing also to note that when attempts have been made to claim salvage 
for the recovery of bills of exchange, or other titles of property, from 
wrecks, the courts have decided that salvage in such cases is not 
allowable; and, therefore, have practically held that credits and 
titles are not property, but mere rights to property, and in the case 
of negotiable instruments, when destroyed by fire or otherwise, the 
right under the destroyed instrument still remains, and can be en- 
foreed in courts when identified. 

Actuatities, nor Fictions, trr Lrecitimare Sursect or Taxa- 
rion.—Enact such laws, also, in respect to taxing titles as we may, 
experience will prove that taxes can not be practically levied on im- 
aginary things, or legal fictions, because it is some physical actuality, 
in the sense of embodied labor, that must, after all, and in the end, 
pay all taxes. Also, “ taxes are generally demanded in money, and 
any tax law will be understood to require money when a different 
intent is not expressed ” (Judge T. M. Cooley). Tf legislatures have 
the power of creating fiat property—that is, imaginary or fictitious 
property—it 1s beyond their power to make it pay taxes, for nothing 
less than omnipotence can make something out of nothing. 
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On the other hand, let us consider for a moment the converse of 
this proposition—namely, that titles are property, and, as such, 
ought not to be exempt from taxation. Tf this is so, then it would 
seem to follow that, by making titles, we can make property; and 
that when a man mortgages his farm for ten thousand dollars, the 
community have ten thousand dollars’ worth of real estate and 
ten thousand dollars’ worth of personal’ property, where, before 
the execution of the mortgage, there was only the specified value 
of the real estate. On the other hand, when the mortgage is 
paid off, ten thousand dollars’ worth of personal property is de- 
stroyed, and by a parity of reasoning the State must be to that 
extent the poorer. <A clear comprehension, then, of the facts, that 
property is embodied labor; that property can alone suffice to pay 
taxes; that rights, titles, and credits are but the representatives of 
property; and that, having subjected the property to taxation, there 
is no sense or equity in again assessing its representative, will at 
once divest the problem of taxation from many embarrassments 
which now seem to invest it, greatly simplify it, and go far toward 
the determination of sound and fixed tax principles. 

Important decisions touching the question here under considera- 
tion that have recently been rendered by courts of high repute arc 
also here worthy of notice. Thus, in California, the Supreme Court 
of the State has had before it the vexed question of taxation of 
mortgages, and the judges have decided, in accordance with justice 
and common sense, that, as mortgages do not in any way increase 
the body of wealth in a community, any tax laid upon them is laid 
upon a fictitious value; is in so far an imposition upon the taxpayer, 
and, inasmuch as it represents a second tax on real estate already 
taxed in the hands of the owner, is “double” taxation within the 
meaning of that term in the Constitution of California and other 
States. 

In 1875 the following case came before the Supreme Court of 
New York (General Term) under the following circumstances: The 
administrators of a citizen being taxed by the proper tax authorities 
of the State for a large amount of personal property, put in a 
schedule of personal assets consisting mainly of certificates of stock 
in various railroad and mining companies, with a plea for abatement. 
The court, after consideration, through Noah Davis, P.J., ren- 
dered the following decision: “ We are of the opinion also that the 
commissioners erred in including in their assessment the stocks of 
corporations created by and under the laws of other States. Such 
corporations are taxable, and we must presume, in the absence of 
proof, that taxes in their respective home States are duly assessed 
and collected upon their capital stoek or property. The stocks in 
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such corporations, held by individuals here, are simply representa- 
tives of capital or property employed in business in other States, the 
title of which is vested in and controlled by the artificial person 
ereated by and residing in such States. They represent an interest 
which is or may become a membership in the corporation and evi- 
dence of a right to participate in divided profits and in the ultimate 
dividend of surplus after the payment of debts and obligations of 
the corporation. The stock certificates are not themselves the prop- 
erty, but are evidences of the rights just mentioned; to be possessed, 
enjoyed, and enforced under and in conformity with the laws of the 
State which created the body corporate.” 

The views thus expressed respecting the inconsistency and un- 
desirability of directly taxing titles, credits, obligations of indebted- 
ness, and instrumentalities of exchange are so generally and thorongh- 
ly aecepted by the statesmen, financiers, and economists of Europe, 
that no recognition of this form of taxation can, it is believed, be 
found in any of their fiscal systems. In England the very idea would 
be scouted; and in France, where the need of great revenues is most 
imperative, aud resort has been had to almost every other device and 
expedient for collecting contributions from its people, the taxation 
of titles and credits has never been contemplated. Some years since 
(1879), when the State of California adopted a new Constitution, and, 
in virtue of the statutes subsequently enacted under it, made subject 
to additional taxation bonds, moneys, promissory notes, certificates 
of indebtedness, and shares of stock in corporations otherwise taxed, 
the utter absurdity of such action was thus strikingly demonstrated 
in one of the San Francisco papers by the following humorous 
illustrations: 

“A has a horse; B has nothing, but is honest and industrious. B buys 
A’s horse and gives his promissory note for one hundred dollars. The horse 
previously taxed as property in A’s hands is now taxed as property in B’s 
hands, and A is taxed—just as much as he was before—on B’s note, which 
is property also. That is to say, the new Constitution holds that by a mere 
stroke of his pen, B, who has nothing, and can give himself nothing, can 
instantaneously create as much property for others as others may happen 
to think that he will some day be able to acqnire. Truly the performance 
of the man who causes two trees to grow where but one grew before is of 
so little comparative benefit that he might be justly censured for a sin of 
omission, 

“Let us suppose that B had given not a written but an oral promise. 
Ought not A to be taxed on that? If not, why not? Because an oral prom- 
ise is not an evidence of debt? not a ‘credit ?’* But how if there were 
witnesses ? Oral promises are credits, however; nay, even implied promises 
are. You have to pay—the courts will make you pay—your tradesman’s 
account whether you have ever passed your word or not. 


* Promises, according to Professor McLeod, are property. 
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“Now a ‘credit,’ be it pronussory note, mortgage, certificate of deposit, 
or what you will, is not only not property, but is proof that the holder has 
parted with property that he once had. His paper credits, which merely 
certify that in consideration of certain advantages (interest, freedom from 
cares of management, etc.) he has surrendered his property to another, 
have no function but that of enabling him at some future time uot to re- 
sume his own, for it is no longer his, but to acquire its equivalent from the 
present owner. The more a man has of these things, which it is proposed 
to tax as property, the poorer he is—not necessarily poorer than a man with 
none, but poorer than himself was before he got them. It is only by sur- 
rendering them that he can become again as wealthy as he was. 

“Ts he then to eseape taxation, living at his ease on his interest, while the 
man who pays it bears the expense of government for both? Let us see if 
under the present system the latter does anything of the kind. X wants a 
thousand dollars of Z, for which he can afford to pay, say, sixty dollars a 
year. Butif the State government is going to exact from him ten dollars, 
he can afford to give Z but fifty, with which that person must be content, 
or X will either get the money from another or not take it atall. It is 
clear, therefore, that the lender really pays the tax, the borrower being un- 
affected directly; what he pays to the State he would otherwise have to pay 
to the lender. Indirectly he is affected thus: Taxation of the principal, by 
reducing the interest, reduces also the volume of borrowable money by 
driving a part of it into more profitable investment, and the searcity so 
created tends to restore the rate of interest, the cause thus counteracting its 
own effect, as the slackening in the speed of a steam engine is the agent 
that inereases its velocity. 

‘Reverting to the matter of the horse, we find that quadruped in the 
possession of B and a note for one hundred dollars in the hands of A. Re- 
lying on B’s payment of the note, A purchases a hundred dollars’ worth of 
flour from C, giving his note. C knows that A is good for the amount, and 
gives his own note for a hundred dollars for a barrel of whisky to D, who 
then feels rich enough to purchase a thousand cigars, at ten dollars a hun- 
dred, from E, satisfying him with a note. At the end of a month D's hos- 
pitable friends have burned all that gentleman’s cigars; C, in one pro; 
tracted, solitary revel, has gone through his barrel of whisky like a rat 
through a water pipe; A’s family and retainers have consumed his flour 
like a flame in flax ; and B’s charger, broken by the weight of the financial 
superstructure reared upon his patient person, les deadwise on the plain, 
with daisies at his head and at his feet. But he has leit a legacy of taxable 
‘solvent credits’ that does honor to his memory better than a monument 
of brass, and 


“ «Nothing beside remains round that colossal wreck !? 


“Working for a dead horse is, however, proverbially disheartening, and 
it is some years before B has put by enough money to discharge his debt to 
A,and has thereby rendered him unable to pay C, whose habit of being 
supinely drunk has made the expensively befriended D whistle in vain for 
the wherewithal to pay KE. But finally B hands a hundred dollars to A, 
who hands it to C, who hands it to D, who hands it to E; and four hun- 
dred dollars’ worth of taxable property, on which the government of this 
State had been living, like St. Simon Stylites on his capital, vanishes into 
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thin air; for the notes go to the kitchen stove, and the new Constitution 
made no provision for taxing the ashes, 

“Charles Young takes a pig in payment for his paper—like for like. 
Being a Jew, Mr. Young has conscientious scruples against eating pork, 
so he sells his pig to a butcher, taking his note. The butcher, finding the 
animal more than usually intelligent, thinks it would be wrong to hide the 
light of its political sagacity under a bushel of salt, and sells it alive to 
Chtus Barbour to represent that statesman, who helped to launch the new 
Constitution. Clitus gives his note for the pig. Becoming jealous of its 
rivalry, he sells it to Governor Kearney (taking his note), whose parlor it 
graces for a season, but, being detected in an indiscretion, the Governor 
sells it to General Howard, who gives his note. General Howard wants 
this pig to write letters favoring the new Constitution ; but, as it scorns to 
prostitute its intelleet that way, its less scrupulous owner parts with it to 
the congregation of Metropolitan Temple, whose pulpit it now fills, they 
giving their note and a benediction. 

“The foregoing pig is now represented by five promissory notes and a 
benediction not taxed. None of these notes bear interest, nor are they of 
any benefit to their holders except as they may enable them, at a stated 
time, to get something of the same value as something previously renouticed. 
The various notes make a trail of papers like that left by the ‘hare’ in the 
boys’ game of ‘ hare and hounds.’ Now comes the assessor under the new 
Constitution, and, in obedience to a righteous provision taxing property 
used for religious purposes, assesses that porker in the bosom of the church. 
Then he strikes the paper trail extending out through secular spaces Into 
an editorial office, and, having assessed the grunter where it is, he again 
assesses it where it was last, and again where it was the time before, and 
so on through the whole series, until that not very valuable flitch of bacon, 
which has ‘dragged at each remove a lengthening chain’ of ‘solvent cred- 
its, has been the innocent cause of six payments into the State treasury. 
Beyond Mr. Young the assessor does not trouble himself to go, for on the 
ranch of a granger who is so intelligent as to exchange pigs for his papers 
the pachyderm’s trail consists of tracks in the mud, and these the new Con- 
stitution neglected to declare to be property.” 


Mowry Prorerry.—But, after all, says some objector, “ notwith- 
standing your many and plausible arguments—your statement that 
all the world except the United States have done away with the old, 
atomic, inquisitorial system of taxatton—I do not like your proposed 
reforms, and for the reason mainly that they exempt ‘money prop- 
erty!’ ” It is most important, therefore, to inquire what is “ money 
property,” and also its relations to local taxation. 

All capital or property is accumulated labor, labor being the 
source of all property. Hence any attempt to excite prejudice against 
capital or property, or to attack either, is an attack upon labor itself. 

“ Moneyed property ” is generally understood to mean evidences 
of debt, which are not in a strict sense property; but rights to prop- 
erty, or assignments of properly, according to the amount of interest 
of the creditor. 
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Wuar 1s A Mortagacr?—A mortgage may be defined to be a 
species of conveyance of property—mainly real estate—for the 
species of conveyance of property—generally real estate—for the 
security of a debt, generally created by a loan of money, and can 
not be regarded as a complete, but rather a conditional or quasi-tille 
of the property covered by the conveyance. It is not so much prop- 
erty as a deed; and neither is property except to the extent of the 
value of the paper and the labor of writing or printing it, and still 
both are very valuable as conveying rights to property. The prop- 
erty is the real estate conveyed or mortgaged, and a tax on the land 
and another tax on the deed, or a tax on the land and another tax on 
the mortgage which covers the land, will in effect be a double tax 
on the land. This tax may be made a quadruple tax: first on the 
land, then on the deed of the land, then on the mortgage which is 
on the land, and then on the lease which the landlord may grant to 
the tenant. 

The following curious instance of hardship in taxing mortgages 
actually occurred in one of the counties of central New York under 
the existing system: A worthy farmer and his wife, finding them- 
selves becoming incapacitated through age from taking practical care 
of their little farm, sold it for five thousand dollars, and allowed the 
purchase money to remain in the form of a mortgage, with the ex- 
pectation of living on the interest paid annually by the purchaser 
from the profits of the farm. The town being very small, the fact 
of the sale and the consideration paid became known to every one, 
and the assessors were compelled, in opposition to their usual prac- 
tice, to tax the old man to the full amount of the mortgage, as per- 
sonal property. But the year in which this was done happened to 
be a year in which the town, anxious to avoid a draft of men for the 
army, to which the old mau was not liable, put up the rate of taxa- 
tion to more than the legal rate of interest, in order to provide suf- 
ficient money to purchase recruits. The result was that the poor 
old man and his wife found that not only was all their income from 
the mortgage swept away by the tax collector, but they were even 
obliged to go out for days’ work, in order to pay a balance of taxation 
and provide means of support; and this, too, while the identical 
farm for which the mortgage was given was taxed at one fifth its true 
- value, and other investments of other citizens of an invisible and in- 
tangible character undoubtedly escaped taxation altogether. And 
this we call equality in taxation. 

To Tax Inprestepness Is To Tax Tre Borrowrr.—lIf any one 
doubts that a tax on indebtedness is a tax upon the borrower, or the 
property which the indebtedness covers, that question can be easily 
solved by an honest, uniform tax on all State, county, town, and city 
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bonds hereafter issued, by making them all subject to an annual tax 
of one, two, or more per cent, and by providing that the tax shall be 
deducted at the time of the payment of the interest. Is there any 
one who believes that these bonds will sell in the market at the same 
high rate that they would command if by law they were free from 
taxation ? 

We ean also test the effeet of an honest, uniform tax upon mort- 
gages by providing that mortgages hereafter made shall operate to 
reduce for assessment the valuation of the land mortgaged to the 
amount of the mortgage, and that the mortgagor shall pay the tax 
on the mortgage, and deduet the tax from the principal or interest, 
when paid to the mortgagee. But who believes, under such a law, 
that any money would be loaned at the legal rate of interest? 

A. somewhat curious piece of practical evidence, in support of the 
truth of the above position, in respect to the taxation of mortgages, 
has been afforded by an experience of New Jersey. This State ex- 
empted, in 1869, all mortgages from taxation in certain of her coun- 
ties and cities which lie contiguous to New York city; but this legis- 
lation, although operating to draw capital away from New York 
and into New Jersey, was not primarily effected for any such reason, 
but was brought about in this wise: New Jersey, in the first in- 
stance, enacted an honest, uniform law of taxing mortgages, and 
one, moreover, which could with the utmost certainty be executed, 
and similar in principle to that above suggested; namely, that the 
person giving the mortgage should pay the tax on it, and deduet 
the tax from the prineipal or interest in settling with the ereditor. 
The result was that all mortgages falling due were immediately fore- 
closed, and as no new loans, moreover, could be made, the inhabitants 
of the growing counties near the city of New York, wishing to bor- 
row money on land, or to sell land, found themselves in an uwncom- 
fortable position; so much so, that if the law taxing mortgages in 
this section of New Jersey had not been promptly repealed by the 
Legislature, the issue would soon have become a predominant one in 
the State elections; and henee the explanation of one of the most 
curious statutes in the history of American legislation which made 
one tax law for one part of the State and another and a different one 
for the remainder.* But the point of chief interest in respect to this 
whole tax experience to which attention should be especially direct- 


* “And all mortgages upen estates, chattels, or personal property, taxable by law 
within said counties of Hudson, Union, Essex, and the city of Brunswick, Middlesex County, 
and the county of Passaic, except the townships of West Milford, Pompton, and Wayne, 
‘or State, county, township, and city purposes, shall be exempt from taxation when in the 
liaus of any inhabitant, corporation, or association residing or located in said counties or 
cities.” (Approved April 2, 1869.)— Laws of New Jersey, 1869, p. 1225. 
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ed, is, that it did not take the citizens of New Jersey a great length of 
time to find out that a borrower of money on a mortgage paid the tax, 
and that the lender was the tax collector, and only paid his part of a 
diffused tax, as all other persons living, consuming, buying, or selling 
in the State must pay; and that if the borrower could not legally pay 
the lender a rate equal to other net profits of investments, he could 
not borrow. <A little experimental legislation in other States will, 
therefore, effectually explode the vague theory that taxes uniformly 
levied do not diffuse themselves; and although it is true that the 
persons or property primarily taxed do not charge the entire tax over 
to others, this very fact nevertheless shows that the tax is diffused 
with absolute equality wpon the persons who originally may pay the 
tax, and upon those who finally bear their portion of it. 

Loans on MorreaGres PROHIBITED IN Rome.—Mommsen, in his 
History of Rome, states that at one period the lending of money in 
that country on mortgages was prohibited, and it is apparent that a 
uniform taxation of mortgages would amount to a prohibition as 
effectual as the prohibition which existed under the Roman law. 
The Roman patricians, in their legislation, wished to prevent tlie 
common people from becoming an independent yeomanry, and 
owning and acquiring real estate through the facilities of borrowing 
upon mortgages. No chimerical attempt had then ever been made 
to tax money at interest, and this purpose of having the soil culti- 
vated on shares or by dependent tenants could best be obtained by a 
prohibition of all mortgages. 

Now, it needs no argument to show that a system of onerous taxa- 
tion of mortgages must have a tendency to re-enact the Roman pol- 
icy, and that it is undoubtedly the true interest of the state, on both 
political and economical grounds, to encourage oceupiers to become 
owners, who always give better attention and protection to their own 
property than to the property of landlords. 

Pourcnasers oF GovEernMENtT Bonps not Practicatty Exrupr 
FRoM Taxation.—The purchasers of United States, State, and muni- 
cipal bonds or securities, which are nominally exempt from taxation, 
are in effect taxed, and uniformly taxed in the high price which they 
are obliged to pay for these securities by reason of their exemption 
from taxation. It is not only a sound principle of political economy 
that a tax upon money at interest is simply a tax upon the borrowing 
price of the borrower, causing an increased rate of interest, or a 
reduced price to be obtained for the obligation given; but this prin- 
ciple has been adjudicated by the highest court of the country, so far 
as a court of last resort can adjudicate a great principle in economic 
science. Thus, in the case of Weston vs. The City of Charleston 
(2 Peters, 449), the Supreme Court of the United States, through 
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Chief-Justice Marshall, held that “a tax on Government stock is a 
tax on the power to borrow money on the credit of the United States.” 
If, therefore, we except the borrower from taxation in the form of a 
decreased rate of interest, we grant him no special exemption or ad- 
vantage, for his property, which is covered by the debt, has already 
in other forms been taxed, and the exemption will diffuse itself in the 
form of lower rate of interest, which will be the means of producing 
a higher price of labor, land, and personal property, until the exemp- 
tion is completely diffused. Who will then be injured by taking the 
tax from money at interest? It is probable that he who now adds 
the tax to the rate of interest, and charges the borrower, and does 
not pay it to the State, may lose by the change. He will be obliged 
to enter the open money market and pay the market rate, as the pur- 
chasers of Government bonds now do, for evidences of debt that will 
be free from taxation in the hands of all persons; and the laws of 
trade will regulate his investment as they daily regulate the price 
of Government bonds, and will bring down his securities to a rate 
of interest not much above the rate paid by the national Govern- 
ment. The exemption applied to United States bonds, which is 
of no practical benefit to the present purchasers, in consequence 
of the increased price of the bonds, would be of no benefit if 
applied to the holder of other securities in an established and 
permanent system, except in freedom from the uncertainties and 
irregularities attending the exercise of arbitrary and irregular power. 
If the exemption is an exemption of everything of the same 
class, it is perfectly equal and fair, and its effect is diffused and 
equated; and the tax on another article, taxed in lieu of the ex- 
empted class of articles, is likewise equated and diffused, and if 
invisible and imponderable evidences of debt can not be taxed 
equally no injustice will arise if they are all free from primary taxa- 
tion, and if the taxes of a permanent system are imposed on other 
things subject to positive and fixed rules of assessment. The daily 
price of United States bonds, therefore, is a constant lesson that an 
exemption of a security from taxation is au exemption of the bor- 
rower, and the same law of political economy will rule in respect to 
both private and public debts. Each State has, therefore, the power 
to put its borrowers on an equal footing with the General Govern- 
ment, and without injustice or inequality toward the borrower or the 
lender. 

Tur Otp anp New Ineas 1n Taxation.—The first attempt made 
to tax money at interest was instigated against money lenders because 
they were Jews; but the Jew was sufficiently shrewd to charge the full 
tax over to the Christian borrower, including a percentage for annoy- 
ance and risk; and now most Christian countries, as the result of 
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early experience, compel or permit the Jew to enter the money 
market, and submit, without let or hindrance, his transactions to the 
“higher law ” of trade and political economy. But a class yet exist 
who would persecute a Jew if he is a money lender, and they regret 
that the good old times of roasting him have passed away. They take 
delight in applying against him, in taxation, rules of evidence ad- 
missible in no court since witches have ceased to be tried and con- 
demned. They sigh at the suggestion that all inquisitions shall be 
abolished; they consider oaths, the rack, the iron boot, and the 
thumbscrew as the visible manifestations of equality. They would 
tax primarily everything to the lowest atom; first for national pur- 
poses, and then for State and local purposes, through separate boards 
of assessors. They would require every other man to be an assessor or 
collector, and it is not probable that the work could then be accom- 
plished with accuracy. The average consumption of every adult in- 
habitant of the United States is at least two hundred dollars annu- 
ally, or in the aggregate $1,500,000,000; and this immense amount 
would fail to be taxed if the assessment was made at the end of the 
year, and not daily, as fast as consumption followed production. All 
this complicated machinery of infinitesimal taxation and medizval 
inquisition is to be brought into requisition for the purpose of taxing 
“money property,’ which is nothing but a myth. The money 
lender parts with his property to the borrower, who puts it in the 
form of new buildings, or other improvements, upon which he pays 
a tax. Is not one assessment on the same property sufficient? But 
if you insist upon another assessment on the money lender, it re- 
quires no prophetic power to predict that he will add the tax in his 
transactions with the borrower. Ifa tax of ten per cent was levied 
aud enforced on every bill of goods, or note given for goods, the tax 
would be added to the price of goods, and how would this form of 
tax be different from the tax on the goods? 

“ Money property,” except in coin, is imaginary, and can not ex- 
ist. There are rights to property of great value. The right to in- 
herit property is valuable; and a mortgage on land is a certificate of 
right or interest in the property, but it is not the property. Land 
under lease is as much “money property” as a mortgage on the 
same land; both will yield an income of money. Labor will com- 
mand money, and is a valuable power to acquire property, but is not 
property. If we could make property by making debts, it ean not be 
doubted that a national debt would be a national blessing. Attack- 
ing the bugbear of “ money property ” is an assault on all property; 
for “money property ” is the mere representative of property. If 
we tax the representative, the tax must fall upon the thing repre- 
sented. 
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FEET AND HANDS. 
By M. BERNARD (Mrs. HENRY BERNARD). 
II. 


N our last paper we described the feet of some of the chief groups 

of four-footed animals. We saw that in most of these animals 

the four feet are very much alike, because they all have the same 

kind of work to do—that is, walking or running. But when, in con- 

sequence of its manner of life, an animal comes to use its fore feet 

differently from its hind feet, as the kangaroo does, we find that a dif- 

ference arises in the structure of the two. We now have to trace 
some of the more marked changes of this kind. 

So far, all the animals we have mentioned have been land ani- 
mals, all needing their feet for moving in one way or another on the 
ground. But, ages ago, some land animals changed their manner of 
life and took to living chiefly in the water, only occasionally coming 
on to the land, or even merely coming to the surface of the water 
when they were obliged to breathe, for they still had lungs, which 
needed to breathe air. ‘To such animals (for example, seals and 
whales) ordinary feet were partially or altogether useless; they had 
chiefly to paddle or swim, seldom or never to walk, and, to enable 
them to hold their own against their water enemies, their limbs 
gradually became very much changed. 

Taking first the seal, which even now climbs on to the land, we 
see all dhe: four feet eimead into paddles, but these paddles, beng 
still oceasionally needed Por use on land, are not very unlike the fect 
of an ordinary land animal. In Fig. 1 we see that the fore foot of 
the seal (A) bears a considerable resemblance to his hind 
foot (B); there is some difference in length and in the posi- 
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tion on the body, for the hind limbs face each other at the back of 
the body, but all four are paddles. 

Taking next the whale, which has entirely given up coming on to 
the land, we find only one pair of paddles or changed feet. When 
the land ancestors of the whale took to living in the water, they 
probably had tails, which, by whipping the water, helped them to 
swim, and they evidently learned to wave the hinder part of the body 
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in the water as a fish does to help to push him along. They did not 
use their hind limbs at all for this purpose, and these, like all unused 
parts of the body, diminished in size and strength. In the whales 
now existing no hind limbs are to be seen, but traces of the skeleton 
of the hind limbs are still found imbedded in the sides of the fishlike 
body. How small these remains of the former leg are in comparison 
with the constantly used front foot, now a paddle, may be seen from 
Fig. 2 A and B. 

Again, ages ago, other land animals managed to raise themselves 
from the ground into the air, the better, no doubt, on the one hand, 
to escape from pursuing enemies, and, on the other, to catch flying 
insects. For supporting themselves in the air, wings of some sort 
were necessary, and so the front legs in such animals gradually altered. 

Although none of these first flying animals are now in existence, 
we know pretty well what they were like, as impressions of their 
bodies have been left upon slatelike rocks. They were animals in 
many ways like reptiles—i. e., belonging to the same group as the 
crocodile, whose five-toed fore foot was illustrated in our first paper. 

In some of these first fliers all the five toes were retained; four 
were of ordinary length, but the fifth was immensely long—longer, 
in fact, than the whole body of the animal—and between it and the 
body a skin was stretched, making a wing. 

Here we have somewhat the same method of flymg as we now 
find in the bat. In a bat’s outspread wing (Hig. 3 A) the five rays of 
the fore foot are quite clear. Jour of them-are joined together by 
thin skin which stretches back to the leg and the tail. The lower 
part of the arm and three of the rays which carry the flying skin are 
greatly lengthened, and so a very large wing is obtained. The first 
ray, which we might call the thumb, remains short and ends in a 
strong claw that is of use in climbing. 

We thus, in the bat, have an animal with the fore foot extraor- 
dinarily changed to suit it for a special manner of life—i. e., for fly- 
ing. The hind foot (Fig. 3 B), not having any new kind of work 
to do, is much less changed. It has five ordinary toes ending in 
elaws, with which the bat climbs or hangs on to trees. So well fitted 
are the hind feet for this kind of work that many bats always sleep 
wrapped up in their wings as in a mantle, hanging on to the branch 
of a tree, head downward. 

But not all of the first flying reptiles developed wings of stretched 
skin. Some came to fly by means of feathered wings not unlike 
those of birds. Fig. 4 shows the bones of the fore foot or wing of 
a small creature called the Archewopteryx, or first feathered flier. 
This animal had three distinet toes, each ending in a claw. Two 
toes had thus already been lost, the fourth and fifth, which also are 
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never found in any bird. The feathers of this creature grew out of 
the skin of the arm and of the third finger. 

In the fowl (Fig. 5) and all other birds the wing is, as in the 
Archeopteryx, a feathered fore leg and foot. a, B, c, in Fig. 5, are 
the lee bones, and the rest represents the foot, which retains in part 
the three rays seen in the Archaeopteryx. Two of these rays, how- 
ever (1 and 3), instead of having several joints, are nothing more 
than short, pointed bones. uc and re are the only bones of the 
“wrist ”’ left, and me 1 and me mt show all that remains of the bones 
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which in a four-footed sole-walker form the flat of the foot. 1 is 
the remains of the first toe or digit, 2 is the long seeond digit, which 
still has three joints, and 3 is the one remaining joint of the third 
digit, which is not distinctly separated from the seeond. <All the 
other parts of the lizardlike fore foot have disappeared, because this 
was quite enough to serve as a rigid support for the skin which carries 
the feathers. 

The donestic fowl, of course, uses its wings very little; it walks 
more than it flies. Most birds use their wings much more, and some 
of these have more of the bones of the original foot left. Other 
birds fly still less than the fowl. The penguin, for example, uses 
its wings not for flying but for swimming, and the bones have be- 
come much flatter and broader than those of ordinary birds. The 
feathers that cover them are exceedingly small, almost more lke 
seales than feathers, so that the whole wing is flat and paddlehike, 
and is very suitable for acting as an oar in the water. 

In some of the ostriches, which also never fly, the bones which 
support the wing are reduced to mere stumps, even the seeond digit 
having only one joint. 
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The hind feet of birds are less changed than the fore feet, but 
still differ from the lizardlike foot in the number and character of 
their toes. Some birds have four toes, others only three, and these 
toes are usually able to curve so as to grasp the branclies of trees, and 
are armed with claws which help in climbing. In the birds which 
run along the ground instead of flying, like the ostrich, there are 
usually only two toes, which become very much thickened. Here, 
as in the horse, we find increased speed in running obtained by re- 
duetion of the number of toes. The horse, as we saw, actually has 
only one toe, and in some ostriches the second toe is so reduced that 
they practically have only one also. 

Great as is the difference between the fore and hind limbs of the 
bird, that between our own hands and feet is quite as important. 
The fore feet of all animals have sometimes been called “ hands,” to 
mark the fact that they correspond with what in a human being is 
the hand, but in the animals we have considered we have had noth- 
ing like a hand in the true sense of the word. In a true hand, the 
inner finger is able to move im such a way as to face the other fingers, 
and the hand is thus able to grasp any object far more firmly than if 
the movement of all the fingers was similar, as 
it is in the foot. Such an inner finger is 
ealled an opposable thumb, and its presence 
is absolutely necessary to a real hand. 

Let us see if we can understand how such 
true hands arose. Besides the animals which 
run about in variousways on the ground, those 
that have taken to living in water and those 
that have learned to fly in the air, there 
are others that live almost entirely in trees, 
climbing or springing from branch to branch, 
and only oceasionally walking on the ground. 
These animals, the monkeys, which feed prin- 
cipally on the fruits that grow on the trees 
they inhabit, need agility in climbing rather 
than swiftness in running, both for obtain- 
ing their food and for escaping from their enemies, and so all their 
feet have become specially adapted for firmly grasping the branches 
of trees—i.e., they developed thumbs on all their feet; for this 
reason they have been called the Quadrumana, or four-handed 
animals, 

If we examine the hand and foot of a gorilla, given in Fig. 6 A 
and B, we shall notice that the hand (A) differs very little from the 
hand of man, given in Fig. 7 A. The feet of the ape, however, differ 
considerably from those of man (cf. Fig. 6 B with Fig. 7 B). 
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There is no doubt that the very earliest men spent their lives 
much as monkeys now do. They probably lived partly in trees 
before they Jearned how to build houses in 
which they could take shelter from bad weather 
and when threatened by animals that were much 
stronger and could run far more swiftly than 
they. Thus our hands were once developed for 
climbing about trees, and since that time have 
changed very litle in shape. As man became 
civilized, his hands were put to nobler uses; they 
were his best instruments for accomplishing all he 
achieved. Our hands are thus much more flexible 

Fie. 7. and capable of a far greater variety of movements 
than the hands of the less civilized monkey. 

The hind foot of the monkey was not well suited for man’s way 
of life. One great difference between man and the monkeys is that 
man walks and runs in an upright position on his hind feet alone, 
while even the most manlike of the apes walk only partly upright, 
not supported entirely by their feet but helped along by their hands, 
which, on account of the great length of the arms, can easily reach 
the ground. Jn aman, walking upright, the weight of the body is 
thrown entirely on the hind limbs, which in him become the lower 
limbs, and the feet are needed to form a firm pedestal for the whole 
upright body. Thus in man, the once climbing feet having given 
up climbing, the useless thumb gradually changed back again into a 
simple great toe, and the first jomts of the rays lengthened out to 
form a firm flat sole. We can still see some signs of the former 
thumblike condition of the great toe in little children and in some 
foreign races. In babies, the great toe is often more or less op- 
posable to the others, and among the Japanese it is still so much so 
that a Japanese workwoman often holds the work she wants to stretch 
between her toes, which are able to grasp it firmly. 

Men and women have, as a rule, five toes and five fingers, the 
largest number found in animals; but it is by no means certain that 
this number will always be retained. The foot of a civilized man is 
always covered by stockings and shoes, and the toes are hardly used 
at all, and, like the toes not used in the feet of animals, appear to be 
diminishing in size. ‘The little toe in a comparatively large number 
of human beings already has only two joints, and some of the other 
toes also seem to be becoming shorter. It is thus quite possible that 
at some future time the hnman little toe will altogether disappear, 
and that man may have only four toes, or even, in course of time, 
fewer than four. 


[Coneluded,] 
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EDUCATION IN THE ANIMAL KINGDOM. 


By M. CHARLES LETOURNEAU. 


IKE man, animals, especially those of the higher orders, are 
born with a latent, inherited education, the effects of which 
are manifested in the course of individual development. Our organs, 
for instance, which have been slowly built up during the evolution 
of the various specific types, act of themselves, each in its own way. 
They have their own memory. The digestive, circulatory, and 
respiratory organs, the senses, etc., discharge their functions spon- 
taneously and without waiting for lessons from any master. ‘The 
young animal left to its own impulses usually comes very soon to 
take care of itself in the great world, to avoid its enemies, and find 
food and a comfortable bed. Except in species that live in larger or 
smaller societies, parents drive away their young as soon as they 
have arrived at a stage in which they can take care of themselves. 
This fact is easily observable in birds, even when they are domesti- 
cated. The solicitous care of turtledoves for their young gives way 
to pecking and wing striking as soon as the latter are developed. 
Eagles drive their grown-up young from the nest, and even from the 
neighborhood. Some other species take care for the future of their 
offspring, and before sending them away teach them to fly, or swim, 
or hunt, or fish. Dureau de la Malle saw falcons, high up in the air, 
drop dead mice and swallows in order to teach their young to spring 
upon their prey when in rapid flight, and to estimate distances; and 
when the little hawklets were somewhat larger, they dropped living 
birds instead of dead game. American erested ducks teach their 
young to find seeds and to snap at flies and aquatic insects. 

It is generally the female that exercises this care for her offspring, 
while the male concerns himself little about the matter. The female 
wild duck leads her brood to the water, and takes care to choose 
places of no very great depth for this first lesson, and trains the little 
ones to hunt flies, mosquitoes, and beetles. The female of the eider 
duck gently carries her ducklings one by one in her beak, escorts 
them to the deep water, and teaches them to dive for fish. When 
they are tired she glides under them, takes them on her back, and 
carefully carries them to the shore. It is undoubtedly very largely 
by virtue of instinet and ancestral education that birds swim or fly, 
and the mother has only to invite them to the act by her example; 
but, for a more complete training, the lessons are very useful, if not 
necessary. These lessons given by the parent birds to their young 
are the more impressive because birds have a voeal language, devel- 
oped to a certain extent, and the example is enforeed by admonitions, 
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encouragements, reproaches, and appeals, calculated to stimulate 
the natural tendency to imitation. With some species of birds this 
language too 1s taught; the individuals collect every morning and 
evening in chattering groups, and the young, enjoying the benefit of 
a social conversation, easily learn to sing and chatter. Singing birds 
sometimes, too, give one another lessons without thinking of it. 
Some birds sing badly when they have grown up alone, without the 
fellowship of companions of their species; others readily learn the 
songs of strange species, and even of man. Dureau de la Malle 
taught a starling to whistle the Marseillaise, and the bird in turn 
taught its fellow starlings of the neighborhood. These abnormal 
acquisitions, however, have not the fixity of hereditary instincts, and 
are easily forgotten unless constant care is exercised to preserve them 
—being, in this respect, very much like what is learned in the schools 
for the examinations. 

Numerous facts similar to those we have cited have been col- 
lected by naturalists, travelers, and observers concerning education 
among mammals. The mother bear, for example, takes great pains 
in the training of her cubs; she teaches them to walk, climb, and eat, 
and inflicts punishments in the shape of cuffs and bites to insure suc- 
cess; and the enbs never resist, even if they are larger and stronger 
than their mother. A female elephant has been seen giving swin- 
ming lessons to her calf, and correcting it when it blundered. Work- 
ing animals instruct their young by associating them in their labors. 
A female beaver has been observed to cut down a willow, gnaw the 
bark, and trim off the branches, while her young imitated her, and 
finally helped her carry a limb to the water. 

When lions were still numerous and easily observed in southern 
Africa, they were sometimes seen instructing one another in volun- 
tary gymnastics, and practicing their leaps, aking a bush play the 
part of the absent game. Moffat tells the story of a lion, which had 
missed a zebra by miscaleulating the distance, repeating the jump 
several times for his own instruction; two of his comrades coming 
upon him while he was engaged in the exercise, he Jed them around 
the rock to show them how matters stood, and then, returning to the 
starting point, completed the lesson by making a final leap. The 
animals kept roaring during the whole of the curious scene, “ talking 
together,” as the native who watched them said. By the aid of in- 
dividual training of this kind, industrial animals become apter as 
they grow older; old birds, for instance, constructing more artistic 
nests than young ones, and little mammals like mice beconiing more 
adroit with age. Yet, however ancient in the life of the species these 
acquisitions may be, they have not the solidity of primordial in- 
stincts, and are lost rapidly if not used. 
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While among the mammals this business of training is usnally 
intentional and a family matter, attended to by the mother, with 
such invertebrates as bees and ants, in which the females are simply 
egg-laying machines, the mother’s educational function is null, and 
the care of the young rests with the sterile workers. Yet the mental 
side of the maternal function subsists in mother ants in a latent state, 
and virgin females have been seen, according to Huber, busying 
themselves with the eggs and the larvee. But as a rule the training 
in the nest is a grand social affair, committed to the female workers, 
who devote themselves with complete abnegation to their task, and 
seem to enjoy themselves in performing it. When the vonng have 
gone through their metamorphoses, their nurses, now become in- 
structors, keep with them, guiding them through the labyrinth of 
the city in all its windings; and this education is probably carried 
much further than observers are able to follow it, for the working 
ants must be trained for their duties. Their industry is too compli- 
cated to be purely mechanical and blindly istinctive as is often sup- 
posed. But the observation of this training requires distinctions 
between individual ants which the human eye is hardly competent to 
make. Among the slaveholding ants the education consists largely 
in transforming certain inveterate tendencies. They make war upon 
another species, the brown ants, capture their young, and bring them 
up to be their own slaves, in ignorance of the species to which they 
belong, and of its traits. An equivalent to this transforming tend- 
ency of education may be found among the vertebrates, where, if we 
take the young early enough, we can disturb their hereditary fune- 
tional manifestations to a considerable extent. Young chickens, 
raised apart, do not learn to drink by filling their beak and raising 
their head, but plunge their bill into the full vessel. Newborn 
babes soon lose the faculty of sucking if they are fed with the 
spoon. 

All this is beeause, notwithstanding morphologieal differences, 
all living beings have something in common at the bottom; so that 
the physiological psychology of one species may illustrate that of 
others, and even of man. In short, we have good grounds for saying 
that all animals, whether vertebrates or not, but possessing nervous 
centers, however little developed, are susceptible of edneation; with 
all a snitable training long enough continued can to a certain extent 
derange the hereditary tendencies which we eall instinctive, and 
even create new ones. These perturbations, these metamorphoses of 
native tendencies, are observable with special ease in domestie ani- 
mals. We have a right to be surprised that, after having so suecess- 
fully adapted the few animals with which we are acquainted to his 
service and use, man has not tamed many others. We may suppose 

You. LU.—39 


530 POPULAR SCIENCH MONTHLY. 


theoretically, and it is made probable by numerous experiments, that 
there are few among the superior species that would resist a method- 
ical and persistent training. It should be remarked that except the 
eat, which is largely indocile, most of our really domestic animals 
belong to social species which in the natural state lived in larger 
or smaller hordes or companies, and whose communal life had 
taught them to submit to the more or less despotic will of their 
stronger companions. But there are social species which man has 
not domesticated, and there are other species which only require a 
longer education. In fact, various solitary and ferocious animals, 
as the wolf, bear, lion, panther, etc., have more than once been 
tamed or broken in by special education; and during the prevalence 
of the amorous passion the females of the wildest animals permit 
themselves to be approached by man, and even ask to be caressed. 
Experience has shown that all training is relatively easy when 
addressed to the young. By judicious application to the business, 
by being severe or kind upon occasion, animals of the most ferocious 
species have been tamed. A panther has been taught to use its 
paws gently as a cat, simply by rewarding it with a little lavender 
water, the odor of which is delicious to it. But it should be said 
by way of caution that with animals as well as with man, a too 
brutal education destroys the character by developing a malicious 
cunning, only partly dissimulated by an apparent submission. 

Vicious horses are generally the result of a violent, barbarous 
training, and when the greater number of the horses in any country 
are tricky and hard to manage, it means that they belong to a brutal 
population. From time immemorial the contrary has been the case 
among the Arabs, where colts are brought up and exercised with 
almost maternal solicitude. The child amuses itself by petting and 
playing with the colt of which he is some day to be the rider, and the 
horse and his cavalier grow up together. The earliest education 
of the young animal begins in the family, in the same tent. The 
colt is constantly looked after and caressed, and is never chastised 
except for acts of malice or disobedience. Ife is given the choicest 
dainties of food, and is gradually accustomed to make himself useful. 
When the bit is put in his mouth the iron is covered with wool, so 
that it shall not bruise his lips, the wool having been dipped in salt 
water to give it a pleasant flavor and make him like it. The animal’s 
edueation is thus always carried on with constant discretion, and even 
after it is completed the tramers never indulge in blows or hard 
words. By such association a real bond of friendship is formed be- 
tween the beast and his rider. 

The art of falconry alone is enough to prove that it is possible by 
a proper mixture of severity and kindness to tame to a certain extent, 
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if not to render amiable, fierce animals of moderate intelligence; and 
the argument is of more force because the training in falconry was 
given to adult birds. Very little was done with birds taken from 
the nest. They were doubtless more readily taught, but became 
only indifferent hunters. The old books on falconry explain in great 
detail the methods of proceeding in training adult falcons or hag- 
gards; and some tell how one should keep them company and make 
triends with them. 

When it comes to more intelligent animals, like the elephant and 
the dog, the process of education is much less awkward, but its nature 
is at bottom the same. Our dog has so long been the associate ot 
man that we may truly say it is born domesticated, and nothing is 
left to be done but to train it for various useful purposes. But it 
is different with the elephant, which is captured wild and adult; and 
the processes to which recourse is had in training it are, therefore, 
of particular interest to us. Jf the education of the adult elephant 
can be effected without very great trouble and in a fairly short time, 
it is because we have to do with an intelligent and even reflecting 
animal, which holds an accurate recollection of events, and is capable 
of reasoning about them—which, in short, acts almost as a man 
would do. 

As much might be said of some of the monkeys—of that chim- 
panzee, for example, which the French naval officer Grandpré saw 
on a ship working at the capstan, assisting in the management, stok- 
ing the furnace, etc.; or of those primates which are utilized at 
Sierra Leone for the performance of many labors of man. If the 
larger monkeys had been domesticated by man, and associated with 
him for thousands of years as the dog has been, it would not be un- 
reasonable to suppose that they would have been still more modified, 
morally and physically, than that animal. They would probably 
have made a closer approach to the inferior human races; for the 
dog, different as he is from man, has been remarkably humanized by 
his contact. This mental humanization of the dog is an extremely 
important fact, as showing how powerful education may be; how, 
if time enough is taken, it may modify the organization. The do- 
mestic dog is evidently descended from one or several canidian ances- 
tors similar to the wolf, very wild and not very intelligent, but 
endowed with a social instinct. Many centuries have been required 
to change it into the devoted companion and worshiper of man that 
it is, to acquire its expressive bark instead of the wolf’s howling, and 
to assimilate the many qualities and capacities it exhibits so foreign 
to its nature. Its civilization has not taken place all at once. We 
still find half-wild dogs among the Australian hordes and other lower 
races, that do not know how to bark, that have no affectionate rela- 
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tions with their masters, and are nothing more than selfish auxiharies 
in hunting or fierce sentries of the camp or village. 

The qualities we prize in our domestic dog are those traits 
it has aequired by edueation, and correspond to artificial cerebral 
impressions not yet made fully permanent; for they are easily 
effaced when the animal, deprived of human society, relapses into 
savagery. ‘This development of the dog in so remarkable a manner 
is the result of his having been the first mammal domesticated; hence 
man has been more oceupied with him, has demanded a greater 
variety of serviees from him, and has taken more lively care of his 
moral and mental education. Other animals, on the other hand, do- 
mestieated simply for the butcher’s handling, like the ox, the sheep, 
and the pig, have degenerated rather than gained by the association 
with man. They lave lost the qualities they acquired during their 
ages of liberty without replacing them by others, and nave “illen 
back toward the vegetative life. 

Domestie animals sometimes aequire special educations of them- 
selves, by the mere foree of spontancous imitation. Such are the 
dogs which, raised by cats, have learned to lick their paws and wash 
their face and ears, like their nurses. So several birds in a eage 
will imitate one another’s cries, and even those of mammals; and 
parrots, as we all know, imitate the human voice. The brighter 
birds even do this spontaneously, without special training. This 
fact leads us to consider the faculty of language in animals, and 
the degree of development that may be given it by education. 

Tt ean hardly be pretended at this period that spoken language 
forms an impassable barrier between man and animals. There are 
many kinds of languages, and human speech does not differ essen- 
tially from the tactile and antennal language of ants. The mode 
of communieation, indeed, varies aceording to the organization of 
the animal species; but it may always be found to originate in reflex 
actions, determined by a need, a desire, a feeling, an emotion, or an 
idea. Spoken language, hich has, scientifically, been ageorinted 
with the ery, the interjection, or the imitative onomatopeeia, is at 
bottom nothing bnt a reflex action, a laryngeal gesture. A compari- 
son of human and animal language is therefore legitimate, and is of 
interest in that it shows how the latter can be perfected by exereise 
and edueation. 

Tt is evident that the particular form of language will be imposed 
by the organization of a specics. Tlus ants, organically aphonal, 
have devised for communication among themselves the antennal 
language, which places all the members of their eity or nest in 
intimate communication. With birds, mammals, and men it has 
been more convenient to acquire a vocal language; but on oceasion 
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men, too, have recourse to the tactile language. I onee knew an 
elderly woman, deaf and blind, who could be conversed with in 
silenee by touching one finger or the other, or this or that joint, to 
designate the different letters of the alphabet and even certain words 
and punctuation points. Travelers in the Orient, especially Chardin, 
have described a similar language as used by Persians and Arabs in 
making their bargains, so as to evade the impertinent curiosity of 
the crowd. 

Singing birds have the advantage in language over all other ani- 
mals except man. Among them, Syme has distinguished six classes 
of expressions: the call of the male in spring, the noisy sounds of 
mistrust, the warning uttered when a bird of prey is seen, the eall of 
parents and the response of the young, the warbling or cooing of 
love, and cries of fear or of alarm for the nest. It is not necessary 
to suppose that this language of birds is inborn. It results,,on the 
other hand, from acquisitions made during the life of the species 
which are not completely transmitted by heredity. Young birds 
have to go through a process of teaching to sing well. Their first 
efforts may be compared with the prattle of children. Singing lan- 
guage is the property only of particular species of birds. ‘The erow 
docs not sing like the nightingale, although it has a similar laryny. 
Young birds learn to sing by spontancous imitation and practice, and 
of course take the song of their parents; but in aviaries they often 
copy the songs of other species, just as our children learn foreign 
languages by hearing them spoken. It therefore seems clear that the 
artistic talent of singing birds has been slowly aequired. The dog 
did not learn to bark till he fell into the society of man. He does 
not, indeed, imitate human language; but, desiring to express novel 
feelings, he has created a language of his own in order to communi- 
cate with his master: barking, four or five tones rich. The do- 
mestication of the dog is further so ancient a thing that it is per- 
tinent to ask whether man himself had at that time any other lan- 
guage at his disposal than modulated cries. But although they do 
not speak as we do, dogs very well understand some words and 
phrases, and by training this intelligent comprehension of language 
can be greatly enriched. Their mental condition may be compared 
in this respect to that of our children between the ages of ten and 
twelve months, who understand a considerable number of words, 
but are not yet able to articulate them. So, likewise, an adult man 
going into a foreign country learns to understand the words of the 
new language before he begins to speak them. 

Our dogs understand, too, the languages of animals of different 
species with which they are associated. The dogs Houzeau kept in 
Texas to guard his poultry yards responded to the eries of the fowl 
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indicating that they were in danger, but not to the others. So wild 
dogs and howling dogs learn to bark after they become accustomed 
to hear their tamed companions bark. In view of the facility with 
which parrots learn to articulate words, it may be assuming too 
much to say, dogmatically, that animals can not be taught to speak. 
Instances are not wanting in which parrots have seemed able to 
speak intelligently. A very striking case of the kind is that of the 
parrot and the Duke of Nassau, cited by Locke in his Essay on the 
Human Understanding. Darwin mentioned a parrot that always 
said “ Good morning ” and “ Good evening ” correctly. 

All these facts I have mentioned seem to me to demonstrate that 
the education of animals rests on the same basis as that of man; 
that in numerous species parents give their young a practical educa- 
tion, but of short duration; that an artificial education imposed 
by man is competent to divert and even metamorphose what 
are called the instinctive tendencies of animals, and give them 
new ones; and that repeated drilling of young animals, assisted on 
occasion by chastisement and recompense, is usually sufficient to 
obtain this result. It would be easy to show that human education 
does not proceed very differently, and that among inferior races it 
does not diverge greatly from that which many animals give their 
voung.—T'ranslated for the Popular Science Monthly from the 
Revue del Ecole d’ Anthropologie. 


THE PRIMARY SOCIAL SETTLEMENT. 


By KATE KINGSLEY IDE. 


\ ITH the close of this century the “ woman question,” as such, 

will have practically settled itself in the United States, to the 
immense relief of a great number of people. In its wake have 
followed “child study,” of special interest to kindergartners and 
mothers’ clubs; paidology, the new science of the child, claiming the 
attention of college men and demanding a college chair; and oikol- 
ogy, a new name for the science of housekeeping or household 
economics. Oikology, from its Greek derivation, includes also fam- 
ily life or homekeeping, which has but recently appeared on the 
horizon of science and literature as worthy of particular study. It 
will not be in dim perspective much longer. The question of the 
family, of transcendent importance, is sure to come nearer and 
nearer, to grow larger and larger, and to demand the attention not 
only of economists and sociologists but of thoughtful men and 
women everywhere. The national “ Congress of Mothers ” will soon 
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be superseded by that of fathers and mothers, and, finally, by that of 
the whole family. It is in the air that the family, the home end of 
the social problem—the primary social settlement, if you please—is 
to have a renaissance, a new birth. Twenty-five years ago Charles 
Dudley Warner feared that with the going out of the hearthstone 
and the hearth fire, with its big aromatie back log of hiekory, the 
family would go. It has not gone, but it has suffered neglect and 
decay to the extent that, like a smoldering fire, it needs new fuel and 
a big bellows to blow the embers into healthy life and warmth, to 
ereate a family atmosphere and make it contagious. 

Because the disintegration of the family is threatened, because 
its decline is asserted, because family life in America has become a 
target for some foreigners to shoot unpleasant remarks at, there is no 
reason to take a pessimistic view, but rather to believe that family 
extremes have met, that the family pendulum has swung either way 
as far as it can, and will, according to the law of rhythm and reason, 
swing back to middle ground, to reorganization, resetting, reinte- 
gration. 

It is incongruous in a country widely reputed for its homes 
that the house should be better than its inmates, the container of 
more account than the thing contained. To this end public opin- 
ion, that mighty factor in all forces, ineluding soeial, needs to be 
aroused. The general thinking and reading public is not yet awake 
to the family idea. I know of no practical and pertinent sub- 
ject that there is such a dearth of literature on as on family 
life, of more importance in the history of nations and in the his- 
tory of the world than any other one thing. I know of but one 
entire book * on the subject, and that was published ten years 
ago, and discusses the family historically more than ethically and 
sociologically. There are, however, chapters in several books that 
treat of the family in a scientific way. Our government, in the in- 
terest of science, sends out expeditionists to discover the north 
pole. For the sake of humanity as well as sociology, which “is 
nothing but systematic knowledge of human beings, who have always 
been commonplace and at the same time mysterious,” it has beeome 
necessary for expert observers to discover or rediscover the family, 
and for the family to discover itself as microscopic society, and espe- 
cially as the prototype of the nation. The old-time classification of 
social institutions into family, church, and state, with the family as 
the unit of society, and society the aggregation of families, has been 
somewhat changed. The individual is now the unit of society, and 
in some quarters of Germany and this country there is added a fourth 
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class, “civil socicty, thereby designating economic life.” They 
have some difficulty in disposing of the family, but are inclined to set 
it aside as an institution by itself, closely related to all the others, 
ealling it the “ primary social form,” in which the cell, the individual 
unit, is found. I think it is Dr. Mulford who says: “The family is 
the natural and the normal condition of human existence. It is not 
the unit of society that is the ultimate and integral element, but it is 
the unitary form of society.” Yet, as the individual is rarely sepa- 
rate from and outside of some kind of a family, and as social life is 
more generally concentrated in the family than in any other institu- 
tion, I can not see that it makes the family more or less primary— 
that is, chief in importance—either by calling it the social form of 
the unit of society, or the unit of society itself. The old system of 
classification will probably continue to be used in philosophical if 
not scientific discussion of social institutions. 

Conditions past as well as present must be understood before 
one would dare prescribe remedies for the present threatened disin- 
tegration of the family. A surgeon, before attempting a certain 
operation, has his assistant spend hours with the patient, writing 
up the history of the case, as to heredity, environment, causes and 
effects, not only for his own benefit and the patient’s benefit, but for 
the benefit of surgery in general. A history or prehistory of the 
family case is altogether too long for a magazine article, but we may 
get kaleidoscopic if unsatisfactory views of the family in its evolu- 
tion by means of such authorities as Moses, Womer, Christ, Paul, Plu- 
tarch, Dr. Hearn, Sir Henry Maine, Letourneau, Starcke, Professors 
Maurice, Drummond, and Small. 

One should never judge of the ancient domestic institution by 
any modern standard, as is too commonly done. Neither is it well 
to use the modern name, family, but rather houschold, for the Semitic 
and Aryan domestic establishments, so extensive and complicated in 
their various ramifications, laws, and customs. From the Semitic 
(more properly Shemitic) household the modern family has evolved, 
although Ilerbert Spencer is at variance with the theory that the 
infancy of society is found in the patriarchal group. His evolution 
goes back to an aggregation of males and females without settled 
family arrangements. Be that as it may, it is a fact that all societies 
were originally organized on the “ patriarchal theory,” based on the 
scriptural history of the Hebrews. The Hebraic household was 
really a corporation. At the head of this corporation was the patri- 
archal father, with absolute power over wives, children, servants, 
household property, and im a representative way over the flocks and 
herds of his sons. Such houscholds were those of Abraham, Jacob, 
and Laban. 
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Modern ideas of the family are based, of course, on monogamous 
marriages, which many people seem to think did not exist either in 
sentiment or reality until the Christian era. This is a big mistake. 
In the original divine ordinance of marriage, “ And the Lord God 
said, It is not good that the man should be alone: I will make him 
an help meet for him ” (Genesis, ii, 18), and “ Therefore shall a man 
leave his father and his mother and shall cleave unto his wife; and 
they shall be one flesh ” (Genesis, ii, 24), monogamy is implied, and 
also in what Christ said in Matthew, xix, 5, 6, and Mark, x, 7, 8. 
Monogamic, polygynous, polyandric have always been numerators 
over the common denominator, marriage, yet for reasons pertaining 
to personal comfort the monogamie family has been the commonest, 
and existed in higher nations long before the Christian era. But 
Christianity gave a new motive for its existence. It made the under- 
lying spirit of family life more important than the laws and customs 
pertaining thereto. 

Among the Semites, confusion, trouble, and hatred ever resulted 
from the practice of polygamy, which, though not prohibited by 
Moses, was restrained and discouraged. The first-born, whether of 
the beloved or hated wife, was to have his right, and citizenship was 
denied to eunuchs. 

But even in the domestie darkness of polygynous households, 
parental love often shone like a bright light, though sometimes it 
was the light of favoritism. “ And Isaae loved Esau.” “ Now Israel 
loved Joseph.” Hagar, lifting up her voice and weeping over 
against the shrubbery where she had placed Ishmael, so that she 
could not see him die, is a most pathetic picture of a mother’s love. 
The love of home, too, was strong even in the wandering days of the 
patriarchs, who delighted to obey the frequent command, “ Return 
unto the land of thy fathers and to thy kindred.” In other family 
affections these old Hebrews are still an example for us. Jtuth’s 
love for and companionship with her mother-in-law, Naomi, is a 
touching part of the beautiful biblical idyl. Old age was revered. 
The grandfather’s blessing on the sons’ sons was of greatest account. 
His words were desired and cherished. Even Rameses songht and 
obtained the blessing of the old man Jacob, who was given by the 
king not simply a living place in some corner of Egypt, but in “ the 
best of the land.’ Brotherly love was often conspicuous in contrast to 
brotherly hate. Joseph, the ruler, in the second chariot of Egypt, not 
only looked after his father by express command of the king, but his 
brethren and all his father’s household, “according to their little ones.” 

The influence of this primitive social institution, the ancient fam- 
ily or household, has been felt in law also. Maine says: “ It is this 
patriarchal aggregate, the modern family thus eut down on one side 
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and extended on the other, which meets us on the threshold of primi- 
tive jurisprudence. Older probably than the state, the tribe, and 
the house, it left traces of itself on private law long after the house 
(another name for gens) and the tribe had been forgotten, and long 
after consanguinity had ceased to be associated with the composition 
of states.” He also says: “It will be found to have stamped itself 
on all the great departments of jurisprudence, and may be detected 
as the true source of many of their most important and most durable 
characteristics.” This is but another proof that the best things in 
law and love are always up to date. 

Polyandric households prevailed to some extent where women 
were outnumbered by men, and polyandry is practiced now in some 
parts of Europe, India, and among certain tribes in the Pacific 
Islands and America. Among the usually polygynous Indian 
tribes, the Iroquois was a single monogamic exception. 

Polygynists and polyandrists can never have known love in its 
quintessence. Love, unlike coffee, can not be diluted with safety 
for family use. Only the pure, strong extract is the basis of a true 
union between one man and one woman. And such a marriage is 
the only fit foundation for family life. True, there have been wed- 
dings—that is, ceremonies, festivities, and trousseaux—without love, 
but if the family had depended on the mere correlation of the sexes 
it would have died an early death as an institution. Professor 
Drummond explains how conjugal love came into existence in this 
way. Speaking of the loveless marriages of the early races and how 
love came, he says: “If neither the husband nor the wife bestowed 
this gift upon the world, who did? It was a little child. Till this 
appeared, man’s affection was non-existent, woman’s was frozen. 
But one day from its mother’s very heart, from a shrine which her 
husband never visited nor knew was there, which she herself dared 
scarce acknowledge, a child drew forth the first fresh bud of love 
which was not passion, a love which was not selfish, a love which was 
an incense from its Maker, and whose fragrance from that hour went 
forth to sanctify the world.” 

However, it was never intended that parenthood should precede 
conjugal love, but rather that it should strengthen it. Mrs. Brown- 
ing’s interpretation of conjugal love in the first hnman family be- 
fore the first baby came seems reasonable and right. In the Drama 


of Exile, Adam thanks God 


“That rather, thou hast cast me out with her 
Than left me lorn of her in paradise, 
With angel looks and angel songs around 
To show the absence of her eyes and voice, 
And make society fuJ1 desertness.” 


THE PRIMARY SOCIAL SETTLEMENT. 539 


And Eve responds: 
“Tam renewed ; 
My eyes grow with the light which is in thine ; 
Because I comprehend 
This human love, I shall not be afraid 
Of any human death.” 

Monogamous love marriages have not only improved the family 
physically, psychically, and ethically, but society as well. The de- 
cline and fall of Rome can be traced to her corrupt domestic life. 
The moral progress of the nation ceased when sacred family life 
ceased. The names Pompey, Cesar, Antony, Cicero, not only sug- 
gest intellect, power, splendor, conquest, and oratory, but divorced 
wives, paramours, unfathered and unmothered children, and marble 
palaces that hadn’t the faintest semblance of homelikeness. The high 
civilization of Rome could not afford to throw off the family, which, 
then and now, either as a blessing or curse, is the primary social group 
from which evolves all society. The advancement of learning has 
never yet been sufficient gain for the loss of domestic morality. But 
even in the so-called morally pure Roman households, family right 
swallowed up individual right as a larger fish swallows the smaller. 
The paterfamilias was a tyrannical lord, who crushed any signs of 
asserted individualism. Pride of ancestry and patrimony surpassed 
natural affection. Occasionally there was a Catonic exception, who 
believed that a good husband was more praiseworthy than a great 
senator. We know that the elder Cato left urgent business to help 
wash and dress a newborn son, that he taught the growing boy to 
read, to use correct language, to box, to swim, to fight in armor, and 
to endure hardships. He even wrote historical books with his own 
hands and had them printed in big characters, that the boy at home 
might read of the brave deeds of his countrymen and thus uncon- 
sciously imbibe patriotism. It is significant that the dignified 
Roman Portia boasted not only of being the wife of Brutus, but a 
Cato’s daughter. 

Homer looked upon domestic relations, in some sense, as divine 
relations. Odysseus constantly had consideration for home and wife. 
The sanctity of the marriage vow is noticed particularly in the Iliad, 
a poem that does homage to hearth and home. And when conjugal 
and parental relations in classical Greece were outraged, she too, like 
Rome, felt the result in all her social fabric. At the time when her 
children were looked upon chiefly as additions to the state and army, 
we get a glimpse of a certain family relation not wholly unlike that 
of to-day. Themistocles, when his son was making demands on 
him by means of his mother, said: “O woman, the Athenians gov- 
ern the Greeks, I govern the Athenians, but you govern me, and 
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your son governs you; so let him use his power sparingly, since, 
simple as he is, he can do more than all the Greeks together.” 

The ancient household in Hellas and Italy was held together by 
authority, obedience, and domestic worship. The hearth was the 
altar—the Vesta—with its holy fire. The Aryan house father never 
died, but lived on in his male suceessor and in the family hearth 
worship to his memory. The Lares and Penates devotion was a 
crude religion, but veritable. The hearth was the family center, the 
house spirits were the guardians of the hearth. Everywhere primi- 
tive religion seemed to be domestie. It is related that the Russian 
peasant, in changing his house, raked the fire from the old stove into 
a jar and carried it to his new home, where its arrival was greeted 
with the remarkable salutation, “ Weleome, grandfather!” If the 
fire for any reason could not be taken, a fire shovel or poker was sub- 
stituted. In the brownie, hobgoblin, and Robin Goodfellow of the 
British Isles it is easy to trace the belief in aneient house spirits. In 
the Orkney Islands, hardly more than a century ago, there was in 
every family a brownie who was so helpful in ecorn-thrashing and 
house-eleaning, and withal so fond of milk, that “when the people 
churned, they sprinkled a little of the churning in every corner of 
the house for Brownie.” I suppose this appeasing perqnisite for 
spirit drudgery was but a forerunner of the modern servant’s “ tip,” 
an abbreviated form of “ to insure promptness.” 

As we come to the Christian era, the old family idea begins to 
wane. Christ emphasized the family, but also the relative impor- 
tance of the individual in the family, and the immense importance 
of little children and childlikeness, From the fact that the founder 
of Christianity was born and lived in a family, there arose a new 
coneeption of fatherhood and motherhood. From the fact that John 
the Baptist was the cousin of Christ, and James, the author, his 
brother or near relation, and the Bethany family his close friends, the 
bond of brotherhood, blood relationship, and friendship has increased 
signifieanee. That the Christ had a long family pedigree with royal 
blood in it is of interest; but it is more interesting to know that the 
carpenter’s son, in a poor family (immediate) with meager surround- 
ings, beeame a great man followed by crowds of the common people, 
in spite of a prevailing unbelief in his Messiahship. It is of supreme 
account to any family that this Jewish boy, growing tall and learned 
and in favor with God, was not disagreeable to men and was subject to 
his parents in all matters, except in the sphere of conscience, where 
even parents may not enter unbidden. 

It is doubtful if Paul had wife or children, yet he seemed to know 
a great deal about other people’s children and family life, at such 
great centers as Ephesus and Corinth. TGs lengthy eommandatory 
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advice in this direction, and his calling attention to the moral inherit- 
ance of the child in the case of Timothy, show that he considered the 
family the primary social scttlement. 

Feudalism was, perhaps, a means of developing individualism in 
the family. Dr. Thwing says: “ When not waging warfare, the lord 
in his castle on crest or side of hill was bound into an intimate and 
strong relation with wife and children. They were separated froin 
society, and compelled to find satisfaction and contentment in each 
other. This tended to place members of the family on absolute 
equality.” Towever, in humble homes, among families without 
rank or reputation, degradation was developed through the abusive 
power of the lord over the wives of his dependents. 

A most beautiful type of family life is seen at the beginning of 
our own country in colonial days. It is a revelation to watch the 
observance of that home amenity——the just consideration of each 
other—in the Winthrop family, as it grew into nine children and 
several faithful domestics, who always went to chureh with the fam- 
ily, and were buried in the family lot. It is as fascinating as a real- 
istic novel, in the best sense of realism, to see them go from an old 
world to a new, under trying circumstances, yet remaining loyal to 
each other in enforced absences and exasperating losses. The post- 
nuptial love letters of John and Margaret Winthrop are as fervid as 
the prenuptial. The eldest son in this family is like a younger 
brother to his father, sharing responsibility and labor with him, and 
always a noble stepson to his loving stepmother. The filial respect, 
the family government, the family economy, the family unity, the 
family simplicity, and withal the family hospitality, so sincere and 
ecnerous as to include the soldier, the sailor, the farmer, John Eliot 
the missionary, the London lawyer, and the Oxford scholar, who are 
weleomed without fuss or fume to succotash, hominy, hasty pudding, 
pumpkin pie, and a feather bed, exhibit a type of family life that puts 
to shame a merely outward colonial home—a house—full of things, 
and empty of real lives. 

After the picture of the “Governor’s family,” and the lapse of 
two hundred years, we may eatch a glimpse of a famous social group 
whose influence has been felt throughout this whole century, in 
American literature, edueation, philosophy, and theology. Civil 
society, also, is largely indebted to that Litchfield family of Lyman 
Beecher, whose mandate—* Mind your mother! Quick! No crying! 
Look pleasant! ”—was obeyed in military fashion. ‘Tus houschold 
was pre-eminently cheerful, witty, literary, social, aud free in its 
development. The growing young people were not uncasy to go 
somewhere every night, beeause the older and younger enjoyed and 
appreciated each other in delightful evenings at home, where con- 
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versation was educative, thrilling, and amusing, with true story and 
anecdote. The young Beechers had plenty of wholesome household 
and out-of-doors work during the day, so that to be with the family at 
night was as restful to them as evening basketball and feats on the 
trapeze in the gymnasium, away from the family, are to our young 
people. Their prayer mecting was “family prayers.” ‘Their liter- 
ary club was a family affair. Their theater was a family affair with 
continual star additions in men and women from far and near, that 
eave and received large measures of profit and amusement, thus in- 
stituting a family reciprocity that has, finally, been copied by the 
family of nations. 

The last turn of our kaleidoscope reveals a strangely contrastive 
picture that we have read about, if we have not seen. Let us hope 
that it is exceptional if true. The father in work-harness from Janu- 
ary to January boards and lodges at the family residence, and pays 
all the family bills, when he is able to. If guests ever find him at 
home he seems to have “ dropped in by accident,” gives them a per- 
functory handshake, says nothing, or something mechianieally, and is 
at a loss how to behave generally. His son Jack, a little “un- 
steady,” is conspicuous by his absence at his bachelor apartments. 
His wife, “ jeweled like a Hindu idol,” smiles, converses, and does 
the proper things—from chaperoning the young ladies to the opera 
to settling “quarrels below stairs.” Sometimes the family—that 
is, the female portion of it—“ passes years in Europe ” for the health 
or deceptive venecring of daughters who may not know the names 
of half a dozen mineral springs in their own country, and who forget 
that the United States has a few eaiions, a few mountains, a few 
universities, and a few art collections. Somehow, the management 
of this family has come to devolve on womankind. One writer 
makes the modern father “a hopeless victim, . . . forced into a 
style of living which exceeds his means and violates his tastes, forced 
to yield the guidance and discipline of his children to systems with 
which he has no sympathy, forced to these saerifices by the relentless 
will of an elegant wife.” Allowing that this last family picture is 
unusual and extreme, it is still plain to any keen observer that the 
pendulum has swung from exeessive familism to a somewhat normal 
domestic life, and then outward to a riotous individualism that indi- 
eates family decline if not consumption. Among the most potential 
causes of this condition are: 

1. Complexity of home architecture, furnishings, and personal 
wardrobe. 

2. The apparent apathy, willingness, or submission of men, in 
vielding to women rights and privileges that belong to themselves. 

3. The feverish desire for liberty at any cost. 
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4. Fewer marriages and more false marriages, with the ever-ready 
divorce escape. 

5. The great and increasing opening in the economic world to 
female labor. 

6. The unparalleled multiplication and popularity of clubs. 

7. The willingness of outside institutions to assume functions of 
the family, and the readiness of the family to transfer them. 

ReMeEpIEs LE In Cavuses.—In the perplexing mizmaze of the 
modern residence, in the undue attention to the multiplex mysteries 
of the modern wardrobe, in the multiform engagements of the modern 
individual, the family is losing its identity. When some Ariadne puts 
into its hand the silver cord of simplicity, the family, if it holds on to 
the cord, will be helped back to its rightful place. Simplicity can not 
be adorned. It is a grace of itself, whether in a house, a face, or a 
gown. Simplicity will never entangle the family, so that one by one 
the individuals will want to extricate themselves and run away. If it 
is not desirable to return to white houses with right angles and green 
blinds, to the big kitchen with its big fireplace and crane—a kitchen 
where the family gathered for ciphering, and knitting, and apple- 
paring, and reading aloud, and “fox and geese,” and blindman’s 
buff, without a thought of “the carpet ”’—it is desirable that we 
make some kind of a rallying center where the family will feel free, 
comfortable, and communicative. Even the center table is being 
banished in some homes, and the easy settee and high-backed lounge 
have been superseded by a luxurious-looking couch, piled high with 
pillows, some of them pretty to look at, but often too dainty for use. 
Things merely “to look at” should be confined largely to walls, 
mantels, pedestals, and portfolios. 

A partial reintegration of the family will take place when the 
house father stands for authority, judgment, and righteousness as 
much as the house mother for patience, tact, and love. Jn the ani- 
mal world, with the exception of the birds, the fathers are nearly all 
family backsliders. In the human family, business and business 
worries have been excuses long enough for a man to leave family 
management entirely to his wife. Adam and Eve together were to 
have dominion over everything. No man has a choice of the family 
he is born into, but he is responsible for his own family, which he 
should never have established unless he chose to be the head of it, or 
one of its heads, and wisely co-operative in its development. No true 
father need to be “ forced ” into false family living. When he per- 
mits himself to be so forced he is a backslider. 

Individual liberty along most lines means advance and advan- 
tage; but such liberty without becoming restraint, especially among 
mere boys and girls in the family, results in rebellion at home and 
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anarchy abroad. Individualism running riot is like a frenzied run- 
away horse that finally clears himself of every attachment. Before 
the individual thus runs away with himself, it might be a good thing 
in the United States, where there is such a general movement of lib- 
eration, to return to the family as the social unit. That the lack of 
individualism was the bane of the ancient family, and the excess of it 
is the bane of the modern family, shows that in both family and state 
“real liberty is neither found in despotism nor in the extremes of 
democracy, but in moderate governments.” 

There are those who think fewer marriages are due, among other 
things, to the fact that so many women are embracing the “ higher 
education.” It is true, such women are no longer satisfied with a hus- 
band who is merely a “ good provider ” of material things. But this 
is not ominous. Ilighly educated women crave companionship, but 
such as includes the intellectual and moral. Family life needs the 
leaven of a good intellectual heredity as well as physical. No amount 
of education will ever destroy maternal or wifely love in a true 
woman, illustrated in the case of George Eliot and our Margaret 
Fuller, who was never happy until she became the “mia cara” of 
Ossoli, and the mother of the blue-eyed Angelino. The man who, 
like Ifelmar in Ibsen’s Doll’s House, wants in a wife only a lark to 
sing for him, a doll in soft and silken gown to dress up his home with, 
will still frown on the higher education for women. 

When one sees a bridegroom chewing gum during the entire 
marriage ceremony, and discovers six months later that the bride (the 
third wife) has secured a divorce, one concludes that quality of mar- 
riage is more essential than quantity. I heard a gentleman say, not 
long ago, that “one reason why more young men do not marry is 
because fathers do not set us an example in family happiness, nor 
look upon family happiness as a success to be won.” False mar- 
riages, like those of Dorothea and Casaubon, Gwendolyn and Grand- 
court, Andrea del Sarto and Lucrezia, occur because the seriousness 
of the marriage relation is not understood. 

When parents, by example and precept, teach their children the 
sacredness of marriage, when clergymen are not so fast to tie the 
knot, and lawyers to untie it, the foundation for the family will be 
stronger, 

Avthur Fairbanks, in his reeent book, reasons that the economic 
problem concerns the family even to a greater extent than the divoree 
problem. Ie thinks when a woman is obliged to go into the factory 
or shop to eke out a husband’s earnings, which have become smaller 
and smaller because men have come into competition with women 
willing to receive lower wages for the same work, the effect is dele- 
tcrious upon the family. It is still more alarming when women, 
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simply beeause they dislike housekeeping and the “ bother ”’ of little 
children, put an inefficient or efficient substitute in the position of 
family care-taker, while they themselves aecept a clerkship in the 
husband’s or stranger’s down-town offiee, under the subterfuge of 
earning more than enough to pay for the extra service at home. As- 
suming maternity and shirking motherhood is even more dangerous 
and condemnatory than assuming paternity aud shirking fatherhood. 
I understand from our Commissioner of Labor, Mr. Carroll D. 
Wright, that 88.7 per eent of employed women are single. If this 
is not true, and the majority or even a large minority of women 
wage-carners are married, then it is a serious matter that may be regu- 
lated in some degree by sociologists and capitalists. 

The writer is a member of two clubs that are stimulating and 
helpful to the primary social settlement—the family—and believes 
that a moderate use of the club, like that of any good thing, is de- 
sirable. But when the club is ubiquitous and disproportionately 
valued, so that men, women, and adult children “ recognize them- 
selves more by their badges,” and care more for ties of ribbon than 
ties of blood, then the club is inimical to home life. The remedy 
for this is in making the family a fraternity—an enlarged fellowship 
of people and ideas, a comradeship, that shapes itself into forms of 
mutual helpfulness. When heads of families, who now entertain 
their gentlemen friends in elaborate, expensive ways of eating and 
drinking at their elubhouse, are free and willing to bring them to 
the family house, where eating and drinking shall be the subordinate 
part of a home welcome; when it is the eustom of women to open 
the doors of their homes and hearts in retail hospitality, instead of 
disposing of social indebtedness in the lump, as it were, at their elnb- 
house; when the ornaments of a honse are “the friends who fre- 
quent it” and the family who live in it, and when courtesy between 
the members of the family is as pronounced as that between club 
members; when family amusements are pleasant and recreative, the 
home will be as popular as the club. To avoid disintegration and 
disloyalty, the family must satisfy the reasonable desires of its 
individual members. 


That very important family function of communicating psychi- 
cal impulses is too often disused, abused, or transferred. When this 
function is in normal exercise,* the family conversation at table is 
not the same category of questions and answers as to individual tasks, 
or the familiar rehearsal of the groeer’s blunders, the servant's in- 
effieiency, or the children’s mishaps. 


* See An Introduction to the Study of Society. By Small and Vincent, p. 246. 
VOL, LI1.—40 
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The family is the original social group, the oldest school, and 
should not transfer its legitimate functions to the kindergarten, 
graded or high school. The kindergarten is unimpeachable in aims, 
if not methods. Public schools, in general, are something to be 
proud of. But the kindergarten is limited in its mission without 
family co-operation, and “the public school accomplishes but little, 
except when it supplements the intellectual life of the home.” 
Perhaps the latest assumption of family funetions in the school line 
is seen in the establishment of parental schools for incorrigibles, usu- 
ally under the care of school boards. Not only are incorrigibles 
provided for by public institutions, but the sick, the aged, the infants, 
the imbeciles, and a legionary body of unfortunates. Benevolent 
and reformatory institutions must needs be, in moderation, especially 
for such classes as the blind, the deaf-mute, the insane, the orphan, 
and the homeless. But, as propagation is the exclusive function ot 
the family, is not the family bound to do its best and its utmost for 
its own progeny? Are not families becoming too willing to roll off 
family burdens on to the state? 

Even the religious training of children is willingly turned over 
to the chureh and Sunday school by families capable and responsi- 
ble not only for laying foundations for the Sunday school to build 
upon, but for co-operating with the Sunday-school teaching. The 
Jewish church began in a family, and the Gentile church began in a 
family. Does the family pew in the meeting house show that 
the church is still in the family, or does it indicate family disintegra- 
tion? If it does, there will be reintegration when fathers and 
mothers no longer look lonesome in the “ family pew” because their 
children are scattered around in other pews, visiting with other peo- 
ple’s children, or in other assemblies, or off on the road bicyeling, 
and when children no longer look lonesome in the family pew be- 
cause parents are “taking it easy ” at home. 


The aim of social settlements, like the full House, Andover 
House, Hiram House in this country, Oxford House, Mansfield 
House, and the teetotums in London, is to supplement family life, 
or, more correctly, to substitute something for nothing, or something 
good for something bad in the numerous and prolifie families that 
barely exist in one room, two rooms, or three rooms in the rookeries 
of all great cities. This facet, together with the facts we have been 
considering, proves the family to be the social group first in im- 
portance, as well as first in order of being. And so we eonelude that 
there is not only danger to society in the ill performance of family 
funetions in “ Mulberry Bend,’ New York; Drury Lane, Betlinal 
Green, and Spitalfields, London; in the two- and three-hundred- 


SKETCH OF CHARLES D. WALCOTT. 547 


years-old closes, wyndes, and laundes of Edinburgh and Glasgow; 
but also in homes on light and elean streets and famous avennes. 

Obligations of society toward the poorest poor can not be less- 
ened, but they can be increased toward the rich and the richest. 
“There is no duty of one class toward another which is not essen- 
tially the duty of each human being to all his fellows. There is no 
genuine charity toward the poor which is not, in principle, the duty 
of the rich toward the rich.” 

The art of living together domestically is a fine art, that seeks 
expression through beautiful family life which is not extinet, but 
comparatively rare. Along with renaissance, in architecture, paint- 
ing, and sculpture, why may there not be a family renaissance, so that 
men, women, and children shall feel that the real life of the world 
is not in the counting house, clubhouse, schoolhouse, meeting house, 
courthouse, or statehouse, but in the family house—the dwelling 


house? 


SKETCH OF CHARLES D. WALCOTT. 
A “NEW YORK GEOLOGIST,” whose name is not given, is 


quoted as having attributed Mr. Walcott’s suecess largely to 
his having persistently followed one track. Acquiring a taste for 
geology when very young, it eventually became dominant, and more 
and more manifest to the world about him, till he secured a position 
in the United States Geological Survey. There he has risen, chiefly 
by the force of his ability and energy, to his present position of 
director of the survey. 

His grandfather, Benjamin 8. Walcott, moved from Ihode 
Island in 1822, and became one of the leading manufacturers of een- 
tral New York; he had broad interests in educational matters, was 
the founder of a professorship at Hamilton College, and was well 
known as a philanthropist. His son, Charles Doohttle Walcott, was 
aman of unusual energy, was well established in business, and held 
an influential and leading place in the community. Dying at the 
early age of thirty-four, he left a wife and four children, the young- 
est, two years old, being the subject of this sketch. 

Cuaries DooxnitrteE Waxcotr was born at New York Mills, 
N. Y., March 31, 1850. Tis scholastie education was in the public 
schools of Utica, which he entered in 1858, and in the Utica Aecad- 
emy, which he left in 1868. He then entered a hardware store as 
a clerk and, continuing in such occupation two years, acquired a 
practical business training, which has proved of great value to him. 

Hlis scientifie tastes were developed at the age of thirteen, when 
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he became interested in collecting fossils and minerals. A few 
months afterward he met Colonel E. Jewett, geologist, paleontolo- 
gist, and conehologist, from whom he borrowed books and received 
many suggestions, and through whose influence he became a student 
with method. Geological collecting and reading were continued 
during the remainder of his school life, and other scientific studies 
were also taken up. For two winters he devoted much time to optics 
and astronomy, and incidentally made large collections of insects 
and birds’ eggs. 

During the summer of 1867 a drift bowlder, accidentally broken 
by his buggy wheel, revealed to him fossil forms so different from 
those of the neighboring Trenton faunas that his interest was greatly 
excited, and in secking to learn their origin and relations he was led 
to examine the literature of the pre-Silurian fossiliferous formations. 
He soon discovered that relatively little was known of them, and 
also that there was much confusion in the classification. It became 
his ambition to make a thorough investigation of all the pre-Trenton 
sedimentary formations and faunas in their geological relations, and 
in their relations to the development of life and the evolution of the 
North American continent, and this was later taken up as his life 
work in geology. His range of observation was also enlarged by ex- 
eursions in Herkimer and Oneida Counties, where he met examples 
of Archrean and Glacial as well as Palseozoic formations. 

In 1871 business took him to Indianapolis, where his scientific 
tendencies were further stimulated by Prof. E. 'T. Cox, who was 
then making a geological survey of the Indiana coal fields. The time 
now arrived when it seemed necessary to choose between a business 
life and a life of research. A partnership was offered him on favor- 
able terms, and if he accepted its responsibilities little time would 
remain for study and investigation. If, on the other hand, he de- 
voted his life to science, it was important that he secure more time 
for its prosecution than was consistent with his present business en- 
gagements. Deciding in favor of scientific work, he left Indiana 
and returned to the collection and study of Trenton fossils in New 
York. 

While a schoolboy he had spent swmmer vacations on a farm near 
Trenton Jalls, a region of great geological interest and peculiarly 
attractive as a collecting ground. On determining to follow a sci- 
entific life he returned to Trenton Falls and established himself on 
the farm of William P. Rust, where he arranged to do a certain 
amount of farm work, reserving the remainder of his time for his 
chosen studies. Ifere he remained five years, gatlicring a rich eollec- 
tion of local fossils, beginning their systematic study, and enlarging 
his horizon by extensiveexcursions on foot during the spring and fall. 
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His paleontological collections included a unique series of Tren- 
ton limestone fossils, which was sold in 18738 to Prof. Louis Agassiz, 
and his intercourse with Professor Agassiz at that time was most 
helpful and stimulating. An arrangement was made for Mr. Wal- 
cott to go to Cambridge and pursue a course of study under the 
advice and direction of the great naturalist, but this was frustrated 
by the death of Agassiz. 

In November, 1876, he received his first official appointment, 
becoming assistant to Prof. James Hall, State Geologist of New 
York. While holding that position researches were made in New 
York, Ohio, Indiana, and Canada. In July, 1879, Mr. Walcott 
was appointed field assistant in the United States Geological Survey, 
then under the direction of Clarence King, and was assigned to the 
study of the great geological section extending from the high pla- 
teaus of southern Utah to the bottom of the Grand Caiion of the 
Colorado. In 1882 he collaborated with Mr. Hague in the survey 
of the Eureka mining district of Nevada. The Paleozoic paleon- 
tology of the survey was now assigned to him, and, though this en- 
tailed considerable routine work in the identification of fossils 
brought from many fields by the various geologists, he was enabled 
to pursue with vigor his cherished plans for the investigation of the 
older faunas. He examined the Cambrian formations of the Ap- 
palachian belt all the way from Alabama to Quebec, and carried his 
researches on a more easterly line through New England and New 
Brunswick to Newfoundland. Tle also began a series of western 
studies which eventually included the most important known bodies 
of Cambrian rocks in Texas, Arizona, California, Idaho, Nevada, 
Montana, Wyoming, and South Dakota. In 1888 he was advanced 
to be paleontologist in charge of invertebrate paleontology in the 
Geological Survey; in 1891, to be chief paleontologist; and in 
1893, to be geologist in charge of geology and paleontology, in which 
capacity he had charge of the general direction of that branch of the 
work of the survey. In July, 1894, Major J. W. Powell, after four- 
teen years’ service as director of the survey, retired from that office, 
and Mr. Walcott was selected by President Cleveland to succeed him. 

Mr. Walcott’s service to science falls under two heads—research 
and administration. ‘The scientific study which results in positive 
additions to the world’s knowledge has a somewhat definite course, 
beginning with the observation of phenomena, proceeding with their 
arrangement in classes, and concluding with hypothesis and theory 
as to their natural sequence or genesis. Classification and hy- 
pothesis afford new points of view which lead to additional observa- 
tions, so that the various steps of the process are to a certain extent 
alternated; but the most successful researches, those whose results 
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are of a permanent character, begin with a broad foundation of ob- 
servation. The work that begins with theory and afterward seeks 
for verification through observation may be brilliant and attractive, 
but its results are rarely of lasting value. Mr. Walcott’s scientific 
work has followed the normal and conservative course, beginning 
with the prolonged collection of specimens and other facts, following 
with generalization, chiefly in the field of the correlation of forma- 
tions, and leaving largely to the future conclusions as to sequence 
and genesis. 

His paleontological studies have been of two classes: biological, 
viewing fossil organisms as members of the animal kingdom, and 
stratigraphical, viewing associated fossils or faunas as the representa- 
tives of contemporaneous life and the labels of synchronous forma- 
tions. His biological labors include the description of a considerable 
number of new families, genera, and species of Palseozoic inverte- 
brates, and an claborate study of the structure and organization of 
trilobites, which has served to give them, for the first time, a definite 
and unquestioned position in the systematic scheme of animal forms. 

The trilobites were dominant forms in early Paleozoic time, and 
continued, with diminishing numbers and importance, until the Car- 
boniferous period. Exhibiting a considerable range of differentia- 
tion, they have been of great service for the classification of terranes, 
and the nomenclature of the Cambrian horizons has been based upon 
them. Nevertheless, their systematic affinities were long in doubt, 
because they were known only through imperfect specimens, exhibit- 
ing the dorsal armor, but showing no trace of appendages for locomo- 
tion, respiration, ete. From time to time the discovery of legs and 
other members had been announced and subsequently disproved, and 
geologists had become so skeptical as to the possibility of their deter- 
mination that when traces of a leg were actually discovered by E. 
Billings, in 1870, little credit was given to the announcement. Here 
was an important biological blank to be filled, and Mr. Walcott, at 
the suggestion of Louis Agassiz, undertook to fill it. The examina- 
tion of thousands of trilobite specimens perfect as to the carapace 
revealed but a few traces of organs, and it was found that those 
traces all came from a certain layer of Trenton limestone only a 
few inches in thickness. That layer was carefully quarried over a 
considerable area, even though it became neeessary to remove sev- 
ral feet of superjacent strata. Several thousand complete tests were 
obtained from it, and two hundred and seventy of these were found 
to coutain some of the missing members in greater or less perfection. 
To such specimens elaborate study was given, chiefly by means of 
transIneent thin sections, such as are employed by the petrographer. 
With their aid, and through prolonged labor and study, Mr. Walcott 
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was enabled to restore and delineate all the more important organs, 
and thus make a satisfactory determination of the biologieal rank and 
position of the T'rilobila. 

In stratigraphical paleontology Mr. Waleott has thoroughly com- 
bined field studies of the strata with laboratory work on fossils. 
Ilis most important loeal work has been on the so-ealled Grand 
Caiion seetion of Utah and Arizona, which exhibits an unusually 
complete rock series from Arehzean to Tertiary, in the Eureka min- 
ing district of Nevada, and in the Taconie region of New York, Ver- 
mont, and Massaehusetts. His work on the Cambrian formations 
of North America covered a wide geographical range, as already 
mentioned, and led to the systematie grouping of the Cambrian rocks 
in three chronological divisions, each characterized by a distinetive 
fauna. In 1888 he visited Wales for the purpose of making a per- 
sonal study of the type distriet of the Cambrian system—the district 
rendered elassie by the original labors of Sedgwick and the subse- 
quent researches of Hicks. 

Mr. Waleott’s work of scientifie administration began in 1891, 
when he was given supervision of all the paleontological work of the 
Geological Survey, and has been progressively enlarged to the pres- 
ent time. When ealled to the directorship of the survey in 1894, 
he took charge of a body of seientifie work already well organized, 
and continued a pohey of administration which for several years he 
had been instrumental in shaping. He had no important changes 
to institute which had not been contemplated by his predecessor in 
offiee, and his ability to develop and strengthen the organization 
depended Jargely on the confidence he was able to inspire in those 
members of the legislative branch of the Government who deter- 
mine the amount and general purpose of appropriations. Between 
1879 and 1894, while the survey was under the direction of Mr. 
Clarence King and Major J. W. Powell, the amount assigned by 
Congress to its work had been gradually enlarged from $106,000 to 
$459,640, and the great body of geological work thus rendered pos- 
sible had so stimulated State and individual aetivity as to give 
American geology a new and unprecedented status. Not only did 
the publications of the survey constitute a library in themselves, 
but the valuable material which beeame available for unofficial 
publieation led to the institution of two journals devoted wholly to 
geology, and the organization of a geological society publishing an- 
nually a large volume of Transactions. It was therefore a matter 
of great importance, alike to the science of geology and to the great 
economie interests involved in its development, that the man chosen 
to sueceed Major Powell should command the respeet and confidence 
of the people and their representatives, so that the national work 


552 POPULAR SCIENCE MONTHLY. 


which had proved so fruitful and stimulating might be continued 
and enlarged. ‘The event has proved the wisdom of President Cleve- 
land’s seleetion, for each successive Congress has increased the appro- 
priation and enlarged the function of the survey. 

A comparison of the appropriations for the current fiscal year 
with those made for the fiscal year 1894, just preceding Mr. Wal- 
cott’s accession to the directorship, shows enlargement in many direc- 
tions. The various items providing for the geological work proper, 
and the work in paleontology, chemistry, statistics, ete., show an 
increase of $22,000, besides an item of $50,000 for hydrography, 
which was not separately recognized in the earlier bill, although the 
work had then been initiated. 

The body of work to which the title of hydrography is applied 
consists in the determination of existing water supply, both in 
streams and underground, and in the discussion of the economic 
availability of this supply for agricultural, municipal, and other uses. 
The importance of such work to agriculture and sanitation, and the 
need of investigation under national auspices, have been recognized 
for some years, but there has been doubt as to the particular bureau 
to which the research should be intrusted, and the responsibility has 
been shared at various times by the Geological Survey and the De- 
partment of Agriculture. It is now lodged wholly with the Geo- 
logical Survey. 

From the year of its organization the Geological Survey has per- 
formed a large amount of topographical work, making maps on 
which are shown not only roads, towns, streams, etc., but the shape of 
the surface. For a much longer period the United States Land 
Office has been engaged in surveys for the purpose of dividing the 
public land into townships, sections, and minor cadastral divisions, 
as a basis for transfer to individual settlers. The two works have to 
a considerable extent covered the same areas, but the purposes and 
methods of work were so different that for a long time it did not seem 
practicable to unite them. Recently, however, an extensive experi- 
ment has been made in that direction. The bills appropriating 
money for the land surveys have been so phrased as to permit the 
Secretary of the Interior to have part of the work done by the Geo- 
logical Survey, and the experience of three years, involving the ex- 
penditure through the survey of about $400,000, has shown that 
by using the administrative methods of the Geological Survey the 
two works ean be earried on conjointly with less cost than was for- 
merly found necessary for the cadastral surveys by the Land Office 
alone. Tor the present fiscal year the sum of moncy thus assigned 
to Mr. Waleott’s direction is $241,500. 

Long agitation with reference to the waste of timber on the pub- 
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lic domain, and the danger of a timber famine in the future, have 
led to the institution of a number of forest reservations, and in the 
last year of his administration President Cleveland established, by 
proclamation, thirteen additional reservations. Under existing laws 
a vast body of land included in these reservations could not be 
utilized for agriculture or town sites, and the exclusion of settlers 
from so great a domain led to vigorous protest. The situation in- 
volved considerable strain, and there was danger that the attempt 
to protect the forests would fail; but a compromise was finally 
arranged, under the terms of which the Geological Survey was 
instructed to map the reservations, marking upon them the areas 
actually forested, and also the areas available for agriculture. One 
hundred and fifty thousand dollars were appropriated for this work, 
and another important duty was thus imposed on the survey. 

The survey is also charged this year with the running of the 
northern part of the boundary line between Idaho and Montana. 

Thus in four years three new functions have been given to the 
Geological Survey, and the sum of money intrusted to Mr. Walcott’s 
administrative care has been enlarged from $484,640 to $967,840, 
an increase of more than one hundred per cent. 

The individual who demonstrates high administrative quality by 
success In any one field is sure to find opportunity for its exercise in 
other fields, and Mr. Walcott has been no exception. 

The death of Dr. G. Brown Goode, in the fall of 1896, had made 
vacant the office of assistant secretary of the Smithsonian Institution 
and director of the United States National Museum. The position 
is one that requires a rare combination of qualities. For this reason, 
and on account of the intrusion of outside issues into the matter, the 
secretary of the institution found the selection of a person to fill it 
difficult. It was offered to Mr. Walcott, but he declined to leave 
the Geological Survey. He finally consented to take the place 
temporarily, with the understanding that his duties should be con- 
fined exclusively to the charge of the museum; and this proposition 
being accepted by the Board of Regents, he now holds the position 
of acting assistant secretary of the Smithsonian Institution in charge 
of the National Museum. 

Mr. Walcott is one of the younger members of the National 
Academy of Sciences, to which he was elected in 1895. In the 
same year the Bigsbee medal of the Geological Society of London 
was given him in recognition of his distinguished work as paleontolo- 
gist and stratigraphical geologist. This medal is awarded biennially 
“as a recognition of eminent services in any department of geology, 
irrespective of the receiver’s country,” and Mr. Walcott was the 
fourth American to receive it. 


554 


POPULAR: SCIENCE MONTHLY 


Editor’s Table, 


EDUCATION AS A FACTOR IN EVOLU-: 
TION. 


N ingenious but somewhat para- 
doxical writer of the present 
day has lately said that, “ were we all 
agreed as to the training of our chil- 
dren, we need not await the slow 
evolution of the social millennium; 
it would be achievable in the very 
next generation.” His argument is 
that “if a generation can be reared 
to reverence a stick or a stone, an in- 
animate idol, and this or that gro- 
tesque religious system, it can be 
reared also to love and reverence 
man.” The postulate here, it will be 
observed, is a very extensive one— 
“were we all agreed as to the train- 
ing of our children.” The meaning 
evidently is, that if our intellectual 
methods and moral principles were 
in complete accord, and if both were 
of the most advanced order, we might 
look for the speedy coming of the 
millennium. Whynot? Weshould 
be all but in it ourselves, and when 
it came our children would hardly 
know the difference. 

It does not seem to us that there 
is much advantage in this way of 
stating the case. We are not all 
agreed as to the training of our chil- 
dren. Weare agreed, broadly speak- 
ing, in some things; but, unfortu- 
nately, the things we are agreed 
upon do not make very directly for 
the millennium. In the matter of 
education there is no opinion so 
widely shared or so strongly held as 
that education ought to be mainly a 
preparation for commercial success. 
It was said long ago that wisdom was 
* the principal thing,” and that there- 
fore we should get wisdom. That 
opmion has been before the world 
for some thousands of years, but it 


has never yet dominated the mind of 
any society ; and to-day, as much per- 
haps as ever, the feeling of the mul- 
titude is that money is the principal 
thing, and that therefore every effort 
should be bent on getting money. 
Apart from the teaching of school 
there is the teaching of daily life. 
Here again the most widely enter- 
tained ideals are not the best. The 
methods, for example, of the politi- 
cian may almost be said to be im- 
posed on him by the people. If the 
path to political success lay through 
a careful study of public questions 
with a view to the general good, our 
politics would be completely trans- 
formed and a new race of men would 
appear upon the scene. But the idea 
of the general good as a paramount 
object is one which, in the present 
state of our civilization, can not be 
brought home to many minds; and 
the fact that it is repudiated by the 
multitude renders it difficult for those 
who acknowledge and accept it to act 
on it in a consistent manner. 

The writer we have quoted, Mr. 
Archdall Reid,* thinks that, because 
a generation can be educated to wor- 
ship a stick or a stone, one might 
just as easily be educated to “love 
and reverence man.” Well, as we 
have already suggested, if the preced- 
ing generation loved and reverenced 
man, its successor would probably do 
so also, and possibly in a slightly in- 
creased degree. But that is not to the 
purpose ; the question is, whether the 
present generation, being what it is, 
could as easily train the next into all 
the virtues required for the millen- 
nium as a given tribe of savages 
might train its children to believe in 


* See his article, Characters. Congenital and 
Acquired, 1n Science, December 24, 1807. 
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and perpetuate its own superstitions. 
To ask such a question is to answer it. 
Fetichism is a phenomenon which 
has made its appearance in every 
quarter of the world, and which be- 
longs specifically to a certain stage of 
the human mind. It has its roots very 
deep in human nature, and we may 
be allowed to doubt whether those 
roots are entirely dead in any human 
being to-day. Certainly we see stray 
shoots springing up from them in the 
very heart of civilization. The most 
prosaic of us will conceive singular 
attachments for various inanimate 
things of no special intrinsic value. 
We say we prize them for their asso- 
ciations; but that is only another 
way of saving that something has at- 
tached itself to those objects which, 
for us. changes their character and 
gives them a certain human or, as 
we might say, spiritual interest. One 
of the sanest of English poets, Words- 
worth, has given expression in more 
than one passage of his works to this 
sentiment. As to any intellectual 
difficulty involved in attaching sanc- 
tity to a stock or a stone, it would be 
little felt by a savage; but, so far as 
felt, would probably be an aid to the 
maintenance of the cult. Over a 
century and a half ago it was re- 
marked by the philosophical Mon- 
tesquieu that, “by the nature of the 
human understanding, men like, in 
the matter of religion, whatever sup- 
poses an effort, Just as, in the matter 
of morals, they like, speculatively, 
whatever bears a character of se- 
verity.” 

It is clear, therefore, that to hand 
on a fetichistic worship nothing is 
necessary beyond the ordinary, spon- 
taneous action of the tribe; and it is 
equally clear, we imagine, that to 
bring on what is popularly spoken 
of as the millennium in the genera- 
tion in which our children will be 
the chief actors would require noth- 
ing short of a miracle. We are not 
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millennial people ourselves, and no 
determination to which we could 
possibly come in regard to the edu- 
eaticn of our children could have the 
effect of throwing them forward in 
moral development more than one 
generation. A tree may in a favor- 
able year make a little more growth 
than in an unfavorable one; and a 
river may, in a year of unusually 
heavy rains, carry down more allu- 
vium to an estuary than is carried 
down in an ordinary year. Thus we 
may conceive that a little more work 
for civilization may be done in one 
generation than in another; but any 
such variation will be confined with- 
in limits somewhat analogous to those 
which obtain in the purely physical 
region. 

At the same time the problem of 
education is one deserving of the 
most earnest attention of all who are 
interested in social progress. Edu- 
cation is the debt of each generation 
to its successor, and, if we can not 
place those who come after us on 
a better fooling than ourselves, we 
should at least see that we transmit 
an undiminished heritage. The aim 
should, of course, be—and among all 
but the most thoughtless, no doubt, 
is—to give those who come after us 
a better start than we had. The 
progress of science is doing wonders 
in the way of improving the surface 
of the earth; but the only progress 
which really makes for happiness is 
that connected with advancing ideals 
and better principles of action. Will 
the next generation enter upon ac- 
tive hfe with a higher conception, 
on the whole, of that in which the 
true value of life consists than we 
had at the outset of our career? It 
will be well if it is so; but it some- 
times seems as if the most strongly 
marked characteristic of the next 
age would be a keener appetite for 
pleasure. If so, that is not progress. 
The late poet laureate of England 
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las told us in words which may be 
hackneyed by frequent quotation, but 
which ean never lose their truth, that 


“* Self-reverence, self-con- 
trol— 
These three alone lead life to sovereign 


power.” 


self-knowledge, 


Modern state education can hardly 
recognize such a sentiment as this; 
but it must be recognized somewhere, 
or else we shall go backward, not for- 
ward. If every generation faithful- 
ly gives of its best to the generation 
that follows after, progress will be 
continuous and the equilibrium of 
society will be secure; but if ata 
given moment we begin to trust to 
governmental machinery and exter- 
nal forms and the general frame- 
work of laws to sustain the moral 
life of society the result will be dis- 
astrous, There is no life in these 
things. The poct moralist of ancient 
Rome had found this ont when he 
exclaimed, “What are empty laws 
worth, unsupported by the moral 
sense of the people?” What is 
wanted is a deepened popular con- 
sciousness of certain commonplace 
moral principles—principles as old 
as the beginning of civilization, and 
vet which can not be held to, even in 
our own day, without an effort. To 
inculcate these is something very dif- 
ferent from inculeating a system of 
fetich-worship; but it is the ap- 
pointed task of the parents and 
teachers of to-day, and one which 
can not be neglected without grave 
responsibility. 


SUBCONSCIOUS IMPRESSIONS. 


AN interesting little book pub- 
lished by Dr. Louis Waldstein, un- 
der the title of The Subconscious 
Self, contains many hints that should 
be of use not only in the education 
of children, but in the general guid- 
ance of hfe. What the author prin- 
cipally shows is that the larger, and 
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perbaps the more important, part of 
each person’s character is made up 
of habits, tendencies, preferences, 
aversions, moods, and principles of 
which for the most part the indi- 
vidual has little distinct conscious- 
ness, and that these at critical mo- 
ments have often a decisive effect 
on his destinies. The recognized 
business of education is to cultivate 
the consciousness of the individual, 
and to furnish him with such a 
working capital of knowledge, ideas, 
and mental and moral habits as may 
enable him to do business, in the 
widest sense, in the world as it exists 
to-day. But what is thus by direct 
educative effort brought into a man’s 
consciousness may not penetrate 
very deeply into his nature. It may, 
to a considerable extent, be a mere 
external equipment, and the real 
man may have been molded and 
stamped by circumstances and influ- 
ences of which neither he nor his 
educators took much or any account. 

The more we reflect on this the 
more we shall recognize both its 
truth and its importance. Parents 
sometimes wonder why the multi- 
plied precepts which they bestow 
upon their children do not more 
powerfully influence their conduct. 
The fact is that the precepts in ques- 
tion go to form in the children’s 
minds a fund of conventional opin- 


, jons—those which they will use be- 


fore the world—but the parents’ own 
example, the thousand and one ways 
in which they practically manifest 
themselves, are subconsciously  re- 
ecived by the children and go to 
form the underlying character from 
which most of their actions spring. 
Hence the common maxim that ex- 
ample is better than precept. Pre- 
cept strikes the conseiousness, but 
example constantly present sinks 
into the heart. 

In every department of life we 
see only too frequently a very wide 


EDITOR’S TABLE. 


separation between profession and | 
practice. Profession comes from the 
region of the conscious, and prac- 
tice largely from that of the sub- 
conscious. Of course, many actions, 
and particularly our most public 
ones, are dictated by the active con- 
sciousness; but those that make up 
the main tissue of our lives have 
their springs in a deeper region 
and furnish a better index to our 
true selves. It is of the highest im- 
portance, therefore, that the young 
should not only receive formal in- 
struction in right principles, but that 
their habitual surroundings should 
be such as to promote the general 
health of the moral and intellectual 
nature. They should see as little as 
possible of angry passion, of selfish 
scheming, of duplicity in any form ; 
and every effort should be made to 
lead them to appreciate and enjoy 
the finer and happier effects of Na- 
ture and all that is harmonious and 
elevating in the world of art and of 
human effort generally. It may be 
said that this would give them an 
incorrect idea of the world as it is; 
but it should be borne in mind that 
the object is to make the world other 
than it is—to make men and woin- 
en more humane, more reasonable, 
more equitable, to endow them with 
more correct perceptions in all mat- 
ters of taste, and fit them for a high- 
er plane of social life. If we were 
to proceed upon the assumption that 
the world is incapable of amend- 
ment, and that the only thing is to 
make ourselves at home in it exactly 
as it is, there would be an end to all 
progress in education. 

There are some good remarks in 
Dr. Waldstein’s book about the dan- 
ger of crowding too much into con- 
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sciousness and so impairing the sub- 
conscious receptivity of the whole 
nature. We haveall heard of prodi- 
gies at school who have turned out 
very dull men in after Hfe. As 
long as it was a question of absorb- 
ing the formal instruction imparted 
by masters, such individuals were 
far to the front; but afterward, when 
it came to be a question of individual 
resource, of energy, initiative, origi- 
nality, they relapsed into quite a 
commonplace if not inferior posi- 
tion. It is very undesirable that 
anybody should be all conscious- 
ness. It is Shakespeare who says: 


“Tf springing things be any jot diminished, 
They wither in their prime, prove nothing 
worth.”” 


In our schools many a “springing 
thing” is thus diminished ” through 
the very foreing which seems at 
the time to produce so great an en- 
largement of mental faculty. The 
careful educator should be constant- 
ly asking himself the question, Is the 
mind before me getting into contact 
with things? and his chief effort 
should be to establish and promote 
this contact, so that the mind may 
draw instruction from its surround- 
ings as a plant derives nourishment 
from the soil. There is nothing abso- 
litely new in Dr. Waldstein’s views, 
because ages ago men recognized the 
comparative futility of brilliant fac- 
ulties unsupported by solid qualities 
of mind and character; but he has 
brought forward what he has to say 
at a very good moment, when, al- 
most more than ever, we need the 
quiet teachings of Nature to curb 
our mental restlessness and enable 
us to “see things steadily and see 
them whole.” 
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'  Sctentitic Literature. 


SPECIAL BOOKS. 


IN its multiplicity of anecdotes this study of sleep* resembles the early 
works of Ribot, and the author chats about each in an equally charming 
and irresponsible fashion. She is not chary, however, of generalizations, 
and avery limited number of exainples suffices for wide inductions. In the 
regions of physiology and hygiene she gives a careful account of the phe- 
nomena of sleep, supplementing these with valuable suggestions of her 
own. Itis only when she enters upon the pathology and psychology of 
her subject that she betrays herself as one of that school, mostly French 
and Italian, which may be called the romancers of science. 

She laments that we understand so little about sleep, which absorbs one 
third of our lives. The extensive bibliography added to each chapter would 
seem to disprove a want of scientific attention. The circulation in the 
brain during sleep has been observed in animals by substituting a watch 
glass for a portion of the bone of the skull. Experiments have shown also 
that a withdrawal cf blood from the brain precedes sleep, and all condi- 
tions tending to this result produce sleep. Heat or excessive cold, which 
draws the blood to the skin, is followed by drowsiness, and this is likewise 
the consequence of digestion which summons the blood to the large abdomi- 
nal vessels. Debility and great loss of blood also cause cerebral ancemia 
and somnolence. 

If it be inquired what is asleep within us, we find that it is only a part 
of the brain. It is possible for all the organs of the body to be active dur- 
ing sleep excepting partially the nervous system. The voluntary muscles 
are awake, also the sensory nerves and the cerebral centers controling 
each. Only because the different nervous channels are sensitive Is it pes- 
sible to arouse a sleeping person. The author considers that the fact of 
being able to awake at a given time proves that the attention and will pre- 
serve their activity. After investigating the many hypotheses in regard to 
the causation of sleep, the conclusion is reached that sleep is the resting 
time of consciousness, 

The pathological modifications of sleep embrace weakened and excessive 
activity. Complete insomnia is found only among the insane or extremely 
annie. Intermittent sleep is injurious, since there is not time in the fugi- 
tive rest obtained for adequate nutrition of the tissues, Partial insomnia 
is met with in persons who are Hable to a flow of blood to the brain and 
those with unbalanced and irritable nervous systems. It is also the result 
of mental overstrain or extreme physical fatigue. On the other band, ex- 
cessive sleep has its attendant evils—the gradual weakening of conscious- 
ness andthe mental faculties, and the production of serious physical disor- 
ders. Among rarer forms of pathological sleep the author discusses nar- 
colepsy, latah, hypnosis, and somnambulism. 

The hygiene of the subject brings up interesting questions. How much 
time should be given to sleep? What should be the light, temperature, and 
ventilation of the bedroom? Should habit control us? It is contended 


* Sleep: Its Physiology, Pathology, Hygiene, and Psychology. By Marie de Manacéine. New 
York: Imported by Charles Scribner's Sons. Pp. 241. Price, $1.25. 
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that too great uniformity proves injurious. Much attention is bestowed 
upon the hypnagogic condition or state of half-awakening; connection is 
found between this and some states of mental aberration, and it always de- 
notes a weakened consciousness. 

The point of view take in examining the psychic life of sleep is that 
“the subjective method is of the first importance.” Another divergence 
from scientific habit of thought is that “in attempting to explain facts by 
chemical affinity we still have to explain chemical affinity itself.” Obser- 
vations made by the author during five years on thirty-seven persons con- 
vince her that dreams increase with the variety and activity of intellectual 
life. The studies of an Italian investigator show that idiots rarely dream, 
criminals dream seldom and but httle, the greatest criminals least of all. 
Whence she conelnudes that it is only under morbid conditions and among 
the uneducated that it is common to find an absence of dreams. Not only 
are the dreamless thus condemned to a low intellectual plane, but “ old age 
comes on more swiftly in those who dream little.” 


Prof. J. Mark Baldwin's Social and Ethical Interpretations in Mental 
Development* is a continuation of the studies in genetic psychology 
begun in the Mental Development of the Child and the Race. It is, how- 
ever, independent of that work except in so far as the natural connection 
requires somewhat frequent reference to it. In view of the lack in English 
of a book on social psychology which can be used in the universities in 
connection with courses in psychology, ethics, and social science, the 
author has also endeavored to make his essay available for that purpose. 
This has led to such expansion of the fundamental ideas of the treatise as 
seemed necessary to a fairly complete working out of the social element in 
connection with each of the great psychological functions. The first part 
is, therefore, as far as its topics are concerned, a more or less complete study 
of social and ethical philosophy. The special object of the essay is to in- 
quire to what extent the principles of the development of the individual 
mind apply also to the evolution of society. The study, therefore, falls into 
two main inquiries : What are the principles which the individual shows in 
his mental life—-principles of organization, growth, and conduet; and what 
additional principles, if any, does society exhibit in its forms of organiza- 
tion, progress, and activity ?. Of the three methods by which the author 
conceives the subject may be investigated, he chooses what he calls the 
genetic, or that “which inquires into the psychological development of 
the individual in the earlier ages of his growth for light upon his social 
nature, and also upon the social organization in which he bears a part.” 
The evidence is drawn largely from actual observation of children, and 
the main thought is the conception of the child’s sense of personality. 
This is developed in Book I, which presents the person in public and 
private, as imitative, self-conscious, social, and inventive; his equipment, 
with instincts, emotions, intelligence, and sentiments; and his personal 
and social sanctions. The second book relates to society—the person in 
active and social organization—the social forces, social matter and pro- 
cess, and social progress. From the whole are deduced practical con- 
clusions and rules of conduct. Some of the chapters in the second book 


* Social and Ethical Interpretations in Mental Development. A Study in Social Psychology. By 
James Mark Baldwin. New York: The Macmillan Company. Pp. 574. Price, $2.60. 
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were written with reference to a question set by the Royal Academy of 
Denmark with reference to the possibility of establishing for an individ- 
ual isolated in society rules of conduct drawn from his personal nature, 
and the relation of such rules to those which would be reached from a con- 
sideration of society as a whole. These chapters were crowned with the 
gold medal of the academy. 


The lectures with which Sir Archibald Geikie inaugurated the Williams 
lectureship in Johns Hopkins University, have been published in a book 
which can be read with unmixed pleasure, entitled The Founders of Geol- 
ogy.* In choosing his subject the author was moved by the thought that 
as his audience would include geologists from all parts of the continent and 
representing all departments of the science, a general topic of equal interest 
to all would be the best to present, and that a review of the past, with its 
successes and its errors, would afford valuable lessons in the future prosc- 
cution of the science. Yet it would be impossible to present the whole, even 
of this one phase of geology, adequately in a single course; and he there- 
fore selected a limited period—that between the middle of the last century 
and the close of the second decade of the present one, an interval of about 
seventy years—a period which witnessed the laying of the foundations of 
geology. Even the whole of this period can not practically be fully cov- 
ered, wherefore the author limits himself to the recital of the story of a few 
of the great pioneers, from whose “ struggles, their failures, and their suc- 
cesses,” it may be indicated how geological ideas and theories gradually 
took shape. The first chapter treats of the cosmogonists and the beginnings 
of accurate and detailed observation regarding the earth’s crust and its his- 
tory, with special notice of Guettard and his labors; then the rise of vol- 
canic geology and geological travel, the history of the doctrine of geological 
succession, and the rise of the modern conception of the theory of the earth 
and of experimental geology are discussed, with notices of the leading names 
connected with each phase, closing with an estimate of the influence of Lyell 
and Darwin. From the whole the three lessons are derived of the varied 
eniployments of the most eminent leaders of the science and the small num- 
ber of “ professional ” geologists among them; the length of time that may 
elapse before a fecund idea comes to germinate and bear fruit; and “ the 
absolute necessity of avoiding dogmatism ” in geology. 


The existence of a rule based on astronomical considerations in the ori- 
entation of important buildings was suggested to Mr. Norman Lockyer by 
the observation of the direction In which the Parthenon is built, and of the 
many changes in the direction of the temple at Eleusis. Then he was re- 
minded of a tradition that the eastern windows of properly constructed 
churches in England generally face the place of the sunrising on the fes- 
tival day of the patron saint. He was thus set upon an inquiry which has 
been pursued for many years as to whether this is not a veritable rule, 
handed down from remote antiquity, and exemplified generally in temple 
architecture. The result of these inquiries is his book, The Dawn of As- 
tronomy.t The richest field for such a study was of course found in the 


* The Founders of Geology. New York: The Macmillan Company. Pp. 297, Price, $2. 
+ The Dawn of Astronomy. A Study of the Temple Worship and Mythology of the Ancient Egyp- 
tians. By J. Norman Lockyer. New York: The Macmillan Company. Pp. 482. Price, $3. 
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ancient Egyptian temples ; but the illustrations of the author's theory are 
drawn, besides these, from several other sources. The determination of the 
stars to which some of the Egyptian temples, sacred to a known divinity, 
were direcied opened the way to a study of the astronomical basis of parts 
of the mythology —which, however, the author has wisely left to the Egyp- 
tulogists to follow up. The essay begins with a review of the astronomical 
knowledge and ideas of the Egyptians as disclosed in their inscriptions and 
emblems. An attempt is then made to show that they would learn to pay 
special regard to certain stars and their heliacal rising as connected with 
their seasons, and, as they advanced in knowledge, to the equinoxes and 
solstices. 

A study is made of six Egyptian temples which were apparently oriented 
with reference to the solstices. with a detailed study of the great temple of 
Karnak. Attention is next given to temples which appear to have been 
placed with reference to certain stars, in which the change of apparent po- 
sition occasioned since the temples were built by the precession of the equi- 
noxes has to be considered. Many such temples are found directed to sev- 
eral stars. As connected with these coincidences and essential to their 
rational explanation, the association of these stars with the gods of the tem- 
ples is discussed, and this brings in questions of mythology, the origin 
of the constellations, the zodiac, sun worship, the schools of astronomy, 
etc. These features are compared with data of the Babylonian astronomy, 
and the origin of the whole is sought. The book is curious and suggestive, 
and can not fail to be helpful to all students of ancient man and the begin- 
nings of science. 


GENERAL 


In Hallucinations and Illusions* the fal- 
lacies of perception are studied by Mr. Purish 
in the light of the data furnished by the 
International Census of Waking Hallucina- 
tions of the Sane. While examining the books 
on the general subject the author found that, 
as a rule, only single aspects of it were treat- 
ed, such as fallacies of perception occurring 
uuder morbid conditions or in dreams, while 
little or no attention was given to the wak- 
ing hallucinations of healthy persons; in 
fact, very few data had been collected to 
furnish the basis for an inquiry into this 
aspect. The requisite data have now been 
obtained by the International Congress of 
Psychology, and the subject has undergone 
some discussion in that body; and it has 
seemed a good time to review, as a prelimi- 
nary inguiry, the whole field of sensory de- 
lusion, to indicate its relations to normal or 
“ objective”? perception, and to elucidate the 


* Hallucinations and Iusions. A Study of the 
Fallacies of Perception. By Edmund Parish. 
New York: Imported by Charles Scribner’s Sons. 
Pp. 390. Price, $1.25. 
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common erganic principle which underlies 
alike normal and fallacious perception. This 
is what is undertaken in this book. Falla- 
cious perception is considered as affected by 
various pathological and physiological states, 
and, as to the physiological process in it, its 
factors, contents, initiation, and manifesta- 
tions, with a summary, an appendix con- 
taining narratives of waking hallucinations 
collected by Baron von Schrenck Notzing, 
tables compiled from the censuses, and in- 
dexes of authors and subjects, 


For the student of Nature’s humbler ef- 
forts in the mammalian line, Mr. Ingersoll’s 
series of sketches * of the habits and ways of 
some of our commoner “ wild neighbors ” will 
prove instructive as well as delightful read- 
ing. The author is a well known contrib- 
utor of natural-history papers to the maga- 
zines, some of the chapters in this volume 
in fact being made up in part from material 


* Wild Neighbors. Outdoor Studies in the 
United States. Illustrated by Ernest Iugersoll. 
New York: Macmillan & Co. Pp. 297. Price, 
$1.50, 
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which has previously appeared in this way. 
The greatly added interest and pleasure 
which the merest smattering of natural his- 
tory gives to out-of-door rambling ts not 
generally appreciated, and if Mr. Ingersoll’s 
book has no other result than that of point- 
ing the way for some amateur scientists into 
a field of almost inexhaustible variety and 
beauty it will amply justify itself. There 
are nine special animals and their families 
described, the first place being given to the 
squirrels. The puma or American panther, 
under the title of The Father of Game, is 
given a long chapter. An exceedingly inter- 
esting but somewhat unusual section in such 
a book is entitled The Service of Tails, and 
describes the various useful purposes served 
by this appendage. Among the forms dis- 
cussed perhaps the most curious is that of 
the opossum, which serves both as a “ hand 
rail for the young family” and as a fifth 
limb for the mother. Another strangely 
useful tail is that of the king crab or horse- 
shoe. It is used as a pry or lever, and seems 
quite essential to the preservation of the life 
of its owner. The hound of the plains, or 
American prairie wolf, is described in the 
fourth chapter, Other animals taken up are 
the badger, porcupines, the skunk, “ calmly 
considered,” woodchucks, and “ coons.” The 
sketches consist mainly of descriptions of 
appearance, habits, and food, with whatever 
of anecdote or fable the author may have 
found clustering about the animals among 
the Indians or elsewhere. The illustrations 
are fairly good. 


Mrs. Frank's adaptation of Hauschmann’s 
Origin and Development of the Kindergarten 
System * is not strictly a translation, but 
rather an account of the contents of the book, 
with such omissions, curtailings, and trans- 
positions as seemed necessary to render the 
material practically useful to kindergarten 
students and others interested in the training 
of young children. Her work bas been done 
under the impression that no other book in 
kindergarten literature presents so complete 


* The Kindergarten System : Its Origin and 
Development, as seen in the Life of Friedrich 
Froebel. Translated and adapted from the Works 
of Alexander Bruno Hauschmann for the Une of 
English Kindergarten Students. London: Swan, 
Sonuenschein & Co. ; Syracuse, N. ¥Y.: C. W. Bar- 
deen. Pp, 253. Price, $2. 
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an account of the progress and development 
of Froebel’s educational thought. “It shows 
what kind of a man Froebel was, and how he 
came to elaborate his system, and is made 
the medium for tracing the growth and de- 
velopment of the Froebel idea from its very 
beginnings down to the establishment of the 
first kindergarten.” The translation has been 
made with Mr. Hauschmann’s permission, 
and he has assented to the changes the trans- 
lator has thought it proper to make. The 
curtailments consist chiefly in making as short 
as possible the account of certain periods in 
Froebel’s life already in the hands of the 
English reader, and iu summarizing some of 
the passages. 


It does not take the serious student of 
French literature long to learn that it is very 
large and various. Much of it is also very 
brilliant. Each of the periods, from the 
middle ages down, into which criticism classi- 
fies it offers its store of books, than which 
no other literature exhibits a fuller one, and 
is distinct in its characteristics ; while in 
every department, except poetry, it possesses 
works which are not excelled. A suitable 
and well-adapted presentation of the sub- 
ject, such as Mr. Dowden * gives us, can not 
fail, therefore, to be a valuable and in every 
way desirable addition to the library of man- 
uals. For making such a presentation the 
author confesses to having the most essen- 
tial qualification—love of the subject. Thor- 
ough acquaintance with the whole of it he 
can not have, for that is beyond the power 
of any one man, and he especially observes 
that the latest attempt at its full presenta- 
tion is the combined work of specialists, of 
whom there is one for each chapter. He, 
too, has had Ins collaborators, ‘the ablest 
and most learned students of French litera- 
ture,” who have written each a part of the 
book; but he has consulted them, not in the 
flesh, but on the shelves of his library. 
Five periods are recognized, with subordinate 
classifications by forms, ete-—the middle 
ages, of which the amount of production that 
has survived is astonishing; the sixteenth 
century, the seventeenth century, the eight- 
eenth century, and the period from 1789 to 


* A History of French Literature. By Edward 
Dowden. New York: D. Appleton and Company. 
(Literatures of the World Series.) Pp. 444. 
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1850. The work closes with the decline of 
the romantic movement, leaving the natural. 
ism of the present rather a subject for cur- 
rent criticism. Provencal literature is not 
included. The index is commendably full. 

The Bibliography of Education® is the 
outgrowth of an educational library which 
the author, We S, Ifonroe, of the State Nor- 
mal School, Westfield, Mass., has been col- 
lecting for sixteen years, When, a few 
years ago, he undertook to catalogue the col- 
lection, then numbering about twelve hun- 
dred volumes and pamphlets, with a view to 
publication for the benefit of other persons 
engaged in educational work, it was thought 
best to enlarge the list and include other 
works bearing on the subject. The present 
catalogue, the resultant of this idea, contains 
the titles of thirty-two hundred books and 
pamphlets, nearly all in the English language 
and obtainable in the ordinary course of trade. 
The exceptions to this rule are works of ref.- 
erence——encyclopedias and bibliographies, 
which are also included. The standard foreign 
works of reference are given, and sources of 
information are indicated respecting the edu- 
cational literature of France and Germany. 
As much care has been taken to secure titles 
of English books as of American. The in- 
dexing of periodical literature is not attempt- 
ed. The titles are grouped into classes, and 
these broken into sections and subsections, 
the shape of which has been largely con- 
trolled by the nature of the materials, and an 
index of twenty pages is provided. 


Prof. Sylvanus P. Thompson’s Light Vis- 
able and Invisible + is a work of real popular 
interest, and at the same time presents in its 
appendices to chapters brief discussions in 
exact science. It embodies the Christmas 
lectures delivered by the author to the peo- 
ple at the Royal Institution in 1896, which 
were liberally supplemented by experiments, 
and in which pains were taken to present 
the most recent progress in science. The 
wave theory is kept in special prominence, 
and the language is adapted to it. In the 


* Bibliography of Education. By Will S. 
Monroe. New York: D. Appleton and Company. 
(International Education Series.) Pp. 202. 

+ Light Visibleand Invisible. A Serics of Lec- 
tures delivered at the Royal Institution of Great 
Britain, at Christmas, 1896. New York: The 
Macmillan Company. Pp. 294. Price, $1.50. 
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lecture relating to the invisible light of the 
infra red some of the experimental points «n 
which the demonstration of the electro mag- 
netic nature of light rests are introduced. 
Having learned by his experience that po- 
larization is not hard to understand when 
properly explained, the author has presented 
the subject “in a model way, devoid of pe- 
dantic terms, and illustrated by appropriate 
models.” The topics treated are light and 
shadow, the visible spectrum, and the eve, 
polarization, the invisible spectrum of the 
ultra-violet and the infra-red, and Rontgen 
light. Interference and diffraction are bare- 
ly alluded to, and spectrum analysis and 
the greater part of the subject of color vision 
are necessarily omitted. In the appendices 
to chapters the general method of geomet- 
rical optics, anomalous refraction and dis- 
persion, the elastic solid, and the electro- 
magnetic theories of light are briefly ex- 
plained, and “ other kinds of invisible light ” 
are described or mentioned, 


To the man who speculates on the origin 
and ultimate goal of the human race—and 
who of us does not ?—the geological periods 
when we first begin to find evidence of man’s 
existence in anything like his present form 
can not fail to be of execeding interest. The 
treatment which the human society of these 
remote days usually receives is not of a 
popular character, although it is frequently 
closely allied to pure fiction. But now Mr. 
Stanley Waterloo has given us a novel * 
whose plot is laid in the time of the cave 
men, the earliest period from which any 
human remains have been obtained. The 
hero of the story, Ab, is one of the ‘great 
men” of his time, and the story is chiefly a 
history of his career. We are first intro- 
duced to him at the age of one year, the 
opening incident of the story recounting his 
harrow escape from the maw of a cave 
hyena, a beast which in those days was 
large and dangerous and a great contrast in 
all ways to his modern representative. The 
father and mother of Ab are carefully de- 
scribed, as well as the cave in which the 
family live. The cave man’s probable daily 
life (which consisted principally of getting 


*The Story of Ab. By Stanley Waterloo. 
Chicago: Way & Williams. Pp. 351. Price, 
$1.5u. 
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something to eat) is reconstructed, and his 
weapons, methods of hunting, language, and 
clothes are discussed. Theaccident by which 
the how and arrow were discovered is graph- 
ically related. Methods of capturing large 
and small game, the variations of different 
tribes due to varied surroundings, and, in 
fact, a detailed description of the manners 
and customs of man in the time of the cave 
dwellers is worked out with considerable in- 
genuity and care. The book is evidently the 
result of a considerable study by Mr. Water- 
loo of geological ethnology, and will be 
found very entertaining by all who are at all 
familiar with geologic history. The psychol- 
ogist will be entertained by the mentality 
with which the author has endowed his 
primitive characters. The book is also 
rather attractive in appearance, despite its 
excessively modern binding. 


A third edition of Mr. Albert H. Chester's 
Catalogue of Minerals Alphabetically Ar- 
ranged, and giving their chemical composition 
and synonyms, is published by John Wiley 
& Sons, The catalogue has been intended 
from the beginning to embrace all English 
names in current use in the nomenclature of 
mineralogy, inchiding species, varieties, and 
synonyms, and omitting dead and useless 
names. In the present edition, which has 
been revised and entirely reset, all names 
added up to date have been inserted in their 
proper order. 

Prof. Clarence Moores Weed has endeav- 
ored, in his Life Llistories of American Insects 
(Macmillan Company, $1.50), to present in a 
nontechnical manner the results of his obser- 
vations of a few of the most interesting spe- 
cies, some of which he has especially studied 
during the last ten years; while for other 
sketches he has drawn upon his fellow en- 
tomologists. Among the more curious or 
more familiar inseets thus presented and de- 
seribed are the crickets, walking sticks, grass- 
hoppers, army worm, the insect of raspberry 
canes, insects that mark apple and oak leaves, 
wasps, hornets, aphides, and spiders, inelud- 
ing “ daddy longlegs.” The style of the book 
is attractive, the deseriptions are clear, and 
the illustrations are numerous and excellent. 


Professor Atngsley’s Elements of Compar- 
ative Zoblogy is intended as an Introduction 
to the serious study of the subject, and e1n- 
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braces directions for laboratory work upon a 
selected series of animal types, together with 
a general account of related forms. By com- 
bining the functions of a laboratory guide 
and a general outline of zodlogy, it has been 
possible to emphasize the comparative side 
of the subject. But “it is not sufficient to 
ask one to compare a grasshopper and a 
beetle, pointing out their resemblances and 
points of difference; leading questions must 
be asked.” Sueh questions are furnished, 
and when the student has answered them he 
may be supposed to have “a tolerably com- 
plete statement of the principal characters 
of the larger groups of the animal kingdom.” 
Types have been selected for detailed study, 
partly with regard to the facility of obtain- 
ing them and partly to their adaptability to 
being worked out by average students, and 
the work has been made largely macroscopic. 
Laboratory work is insisted upon as the most 
important (H. Holt & Co., New York). 


Faith or Fact, by Henry M. Taber, with 
preface by Colonel Robert G. Ingersoll (Peter 
Ecker, publisher, New York, $1), is dedicated 
to the lovers of mental freedom, and partic- 
ularly to those who have had to endure op- 
probrium from orthodox Christianity. It 
is described in the title page as “ illustrating 
conflicts between credulity and vitaltzed 
thought, superstition and realism, tradition 
and verity, dogma and reason, bigotry and 
tolerance, ecclesiastical error and manifest 
truth, theology and rationalism, miracle and 
immutable law, pious ignorance and secular 
intelligence, hypocrisy and sincerity, theoc- 
racy and democracy.” It is devoted to the 
criticism of the orthodox branch of Chris- 
tianity, which the author thinks that system 
has invited by the course it has pursued in 
various respects. 


Who would have imagined that the 
problem of the universe could be solved tn a 
book of sixty-five small pages? Great as the 
task is supposed to be, that is what seems to 
be attempted by Mr. John E. Atwood in his 
essay on the Constituents of the Universe 
(James Edward Friend, publisher, San Diego, 
Cal.). The doctrine of the book, which is 
enlarged upon in various applications, is that 
“ snace—extent or room—and tinie—coutinu- 
ation or motion, are the three great essentials 
that comprise or constitute the universe” 5 
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and that all ideas of anything else existing 
or acting conveyed by the terms and concep- 
tions which we in the imperfection of our 
knowledge and capacity have invented to 
account for the things we see, are false. Mr. 
Atwood writes as one possessed of strong 
convictions, 


The Annewal Report of the Operations of 
the United States Life-Saving Service for the 
year ending June 30, 1896, presents statistics 
exhibiting the most satisfactory results yet 
accomplished by the service. While the total 
number of disasters was greater than in any 
prior year, the percentage of lives and prop- 
erty lost was less. The average annual 
loss of life from 1877, when the service was 
generally extended to the sea and lake coasts, 
till June 30, 1896 (excepting the year 1878, 
when an exceptional mortality attended the 
disaster to the steamer Metropolis), has been 
one out of every one hundred and twelve 
persons on board vessels involved in disaster, 
and the loss of property twenty-one per cent 
of the value imperiled, 


In his essay on Value (Chicago: Rand, 
MeNally & Co., $1) John Borden presents a 
sober discussion of the principles on which 
value is founded, with its incidents—utility, 
use, value, relative exchange, market, nature, 
and money value; to which he adds dA Short 
Account of American Currency, giving its 
history, and a chapter on A National Cur- 
rency. His exposition of money value is 
sound, simply expressed, and forcible, show- 
ing how there can be but one standard, and 
that representing the intrinsic value of the 
bullion contained in the piece, and that coin- 
age is merely a certification that metal to 
that value is there, not making the value or 
adding to it, He differs, however, from the 
majority of the gold-standard men in that he 
insists that if there is to be paper money 
(which must be merely representative of 
actual money hehind it), the Government 
alone should issue it. 


The sixth volume of the Proceedings of 
the Davenport Academy of Natural Sciences 
covers the period from December, 1892, to 
the heginning of 1897. One of the most 
emphasized features observed in reading it 
is that it records the death of so many of 
the members who took part in the founde- 
tion of the academy and contributed to its 


usefulness and fame, The most important 
papers contained in the volume are a sum- 
mary of the archawology of lowa and a bibli- 
ography of Iowa antiquities, by Prof. Fred- 
erick Starr; a list of coleoptera from the 
southern shore of Lake Superior, by Prof. 
HW. F. Wickham; and a revision of the Trex- 
aline (grasshoppers) of North America, by 
Prof. Jerome McNeil. Shorter papers of in- 
terest relate to local and special subjects. 
Further, the minutes of the several meetings 
of the academy and the annual addiesses of 
the presidents are given; also a portrait and 
biographical sketch of Prof. G. C. Parry, and 
a bibliography of his works. 

The Fiyhth Annual Report of the Mis- 
sourt Botanical Garden contains papers by 
William Tielease and J. Cardot, with fine 
plate illustrations, on the Mosses of the 
Azores and Madeira and botanical observa- 
tions on the Azores, embodying the results 
of the visit of Mr. Trelease to those islands. 
The belief is expressed that by the system 
of distribution adopted, papers published in 
the garden reports are within the reach of 
more working botanists than those in any 
other similar publication on this side of the 
Atlantic. The garden suffered great damage 
by the tornado of May 27, 1896, and has 
been at considerable expense in repairing it. 
Plans are under consideration for making 
large additions to the grounds. The educa- 
tional facilities offered by the garden are 
appreciated and utilized, but not so much as 
they ought to be. 


Ten Noble Poems in English literature is 
the title of a pamphlet by J. 7. Jones giving 
the result of a number of inquiries sent to va- 
rious prominent literary people, The poems 
receiving the most votes were as follows: 
Tutimations of Mortality; Saul; Elegy writ- 
ten in a Country Churchyard; Rabbi Ben 
Ezra; OdetoaSkylark; Harvard Commemo- 
ration Ode; The Rime of the Ancient Mari- 
ner; Thanatopsis; The Eternal Goodness ; 
Lines on Tintern Abbey (Unity Publishing 
Company, Chicago). 


In Lealth of Body and Mind (Eagle Press, 
Brooklyn) 7. WV. Zopham, M. D., gives us a 
discussion of the ethics of disease, in which 
he takes the position advocated by Mr. Spen- 
cer—that the care of the body 1s just as 
much a duty as is the eare of the mind; that 
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“ disease is the result of violated law, a wrong 
done to Nature, and whether we are respon- 
sible for it or not, the facet remains still po- 
tent for our consideration of the greatest of 
all problems, that the sick man is a sinner 
against Nature, and that he will have to pay 
the penalty to the last farthing, both for his 
own and his ancestors’ misconduct.” Among 
special chapter headings we find the follow- 
ing: Why We are Sick; The Tension caused 
by Worry; Athletics; Self-Control; Breath- 
ing as a Means of Health; A Plea for the 
Baby; The Reduction of Fat; and Pain. A 
number of special exercises are described 
and pictured. 


The Induction Coil in Practical Work, by 
Lewis Wright (Macmillan, $1.25), was writ- 
ten, says the author, simply and solely asa 
practical help to the efficient and safe use of 
an induction coil, with some special refer- 
ence to the revived and extensive use of that 
apparatus in surgical and physiologica) work 
with Réntgen rays. This new ficld of ex- 
periment has brought many into personal 
contact with coils who have never had any 
aequaintanee with such instruments before, 
and it is thought that some will like to have 
a convenient outline of the many other im- 
pressive and beautiful experiments in which 
the induction coil bears a part. There are 
eight chapters which, starting with a general 
consideration of electrical induction, go on 
to a special consideration of the structure of 
the induction coil, its manipulation and eare, 
the discharges in partial and high vacua, and 
finally spectrum work and X rays, whieh 
seem to cover the ground fairly well in an 
elementary way. There are numerous dia- 
grams and several well executed plates. 


We have recently received a reprint from 
the eighth annual report of the Missouri 
Botanical Garden, entitled Botanical Obser- 
Mr. William Trelease, 
the author, seems to have done an immense 
amount of work in the time which he was 
able to give his subject—two short leaves of 
absence in the summers of 1894 and 1896. 
The volume consists mainly of a eatalogue of 
plants, which is followed by a very instrue- 
tive series of plates. 


vations on the Azores, 


The third annual report of the Lake Mo- 
honk Conference on /nfernational Arbitra- 
zou Consists chiefly of the addresses delivered 
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at the meeting which opened on June 2, 
1897. Among the speakers were the Hon. 
George F. Edmunds, Rev. E. E. Hale, Presi- 
dent Dreher, Hon. E, P. Wheeler, Rev. Theo- 
dore L. Cuyler, Hon. George F. Seward, Colo- 
nel George E. Waring, Jr., Prof. U. P. 
Gilman, and General James Grant Wilson, 
The platform adopted by the meeting de- 
plores the failure of the recent treaty be- 
tween Great Britain and the United States, 
but rejoices at the rapid popular growth of 
the arbitration idea, and looks forward to 
the establishment in the near future of an 
Arbitration Commission, to which all inter- 
national disputes shall be submitted. 


Students of Hebrew literature and cus- 
toms will be interested in the pamphlet con- 
taining tracts Shekalim and Rosh Hashana 
of The Babylonian Talmud, original text 
and English translation, with notes and ex- 
planations, by Jfiehael L. Rodkinsen, The 
notes seem to be ample and satisfactory, and 
a great relief from the technicalities and ob- 
seurities of the text. Published in New 
York, 54 East 106th Street, by the New Tal- 
mud Publishing Company. 


Mr. Maximilian P. EB. Groszman’s Work 
ing System of Child Study for Sehools (Syra- 
cuse, N. Y.: C. W. Bardeen, 50 cents) is, as 
its title indicates, a manual of suggestions as 
to the method in which the study may be 
conducted. The author perceives that a 
systematic method of child study is begin- 
ning to be evolved, and shows his apprecia- 
tion of the matter by declaring that the new 
pedagogy must be based upon it; but we 
must not wait until the results of all the re- 
searches have been collected, for that would 
be to wait a long time. There is enough 
material already on hand for the new eduea- 
tion to begin at once. The author has a 
great advantage in that he is able to present 
his suggestions in the light of his experience 
in the New York schools of ethical culture 
and of the working of the methods pursued 
there. [lis precepts are re-enforced by the 
citation of cases which have been studied 
there. 


“The Philosophy of the Undeniable” is 
the catching phrase by which Mr. Dwight 
If, Obnstead designates the doctrines con- 
tained in a booklet just issued by him (G. P. 
Putnam’s Sons) under the title Zhe Prot- 
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estant Faith, or Salvation by Belief. It is 
not, as its title might imply, a devotional 
treatise, but a series of arguments directed 
against certain time-worn dogmas still large- 
ly held by orthodox churches. Starting 
out with a snmmary of the causes of the 
Lutheran Reformation—“ an intellectual 
rather than a religious movement ’—Mr. 
Olmstead, in a few pages of terse reasoning, 
demonstrates that the retention of the dog- 
ma of justification by faith vitiated the en- 
tire Lutheran system, sinee belief and unbe- 
lief are equally involuntary, and therefore 
neither blameworthy nor deserving of re- 
ward, This point, he claims, strikes at the 
very existence of the churches, and is fatal 
to their present form and organization. The 
psychological barrier with which orthodoxy 
is thus confronted is further strengthened 
by certain ethical considerations. ‘‘ Salva- 
tion,” says the author, “is not a proper in- 
centive to the performance of duty”; and 
“the theology that looks to the mere salva- 
tion of the soul, whether from punishment 
or from sin itself, can be defended neither 
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on principle nor, paradoxical as it may seem, 
on the plea of expediency; certainly not, if 
he be the happiest who is the most viltu- 
ous.” Thus abandoning these tenets, whieh 
in the verbiage of the pulpit are called “es- 
sential truths,” the author sees in the indi- 
vidual conseienee a higher criterion of mo- 
rality and a nobler guide to salvation, the 
conscience itself being derived from the ag- 
gregate of beliefs entertained for the time 
being by the individual. Here he recog- 
nizes the changeful character of ali human 
thought, and makes provision for further 
development of religious belief. Althongh 
published originally nearly half a century 
ago, the work is still well abreast of the 
times, and a newly written introduction on 
the limitations of thought puts the book in 
the van of liberal thought. Mr. Olmstead 
has built up his thesis as if he were eon- 
structing a pyramid. His arguments are ce- 
mented with a eold and dispassionate logic 
whieh goes far to justify his own characteri- 
zation of his doctrine as the Philosophy of 
the Undeniable. 
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Scheel Raths and Workmen’s Baths in 
Germany.—From a long paper on the Public 
Baths of Europe by Dr. E. M. Hartwell, 
we take the following: The first public 
school bath in Germany was placed in a 
common school in Géttingen in 1883, the 
mayor of that eity being prompted to uti- 
lize two basement rooms for the purpose 
through the suggestion of a professor of 
hygiene that the provision of well-ventilated 
schoolrooms was likely to be futile if they 
were oceupied by dirty children. The cost 
of installation was one hundred and eighty- 
dollars. The bath proved an emi- 
nent success. The example of Gottingen 
was followed by other cities, until it is 
now possible to name some forty German, 
Swiss, and Scandinavian cities that have in- 
troduced warm shower baths into their com- 
Certain cities, as Munich, 
Berlin, Frankfort, and Cologne, have adopted 
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the policy of plaeing such baths in all new 
schoolhouses of the class named. The 
development and spread of the workman’s 
bath have also been rapid and extensive dur- 
ing the past few years in Germany. It 
seems that bath houses designed to meet 
the special needs of operatives were in exist- 
ence in Milhausen, in Alsace, early in the 
fifties. Since that time several more similar 
baths have been built at Mitilhausen. In 
1878 the firm of Friedrich Krupp erected a 
central bath house in its well-known stecl 
works at The bathrooms are fur- 
nished with tubs, hot aud cold water, and 
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shower appliances. 
in various parts of the Essen works for par- 
ticular classes of workmen, as furnace men. 
In the Bessemer works, for instance, there 
is a bathroom whieh dates from 1893, con- 
taining shower applianees. Dr, Hartwell 
has compiled a list of nearly two hundred 


Free baths are provided 
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workmen’s baths said to have been estab- 
lished in Germany prior to 1896. In the 
case of school baths in Germany, the aver- 
age cost of a warm shower bath is said to be 
one quarter of a cent, and it is safe to say 
that, leaving the interest on the plant out of 
account, the cost in the workmen’s baths is 
about the same, or even less. The cost of 
the latter baths varies all the way from three 
hundred and fifty dollars to five thousand 
dollars—a very good twelve-cabin shower 
bath, with one hundred and seventy towels 
and bath caps, having been built at Dalken 
in the Ditsseldorf district for three hundred 
and forty dollars. Of the great importance 
of cleanliness in promoting hygienie condi- 
* tions, it is hardly necessary to speak, and we 
hope that a similar movement may spring up 
among the mill owners and large manufae- 
turers in this country. The public schools 
are also worthy the close attention of our 
public-school officials. 


Explosiveness of Dynamite.—From an 
article in Industries and Iron, we take the 
following: In the early days of dynamite 
the mischievons and often fatal doctrine 
was thoughtlessly promulgated that under 
the influence of fire that explosive would 
only burn, and that nothing would cause it 
to explode except the application of a prop- 
er detonator. Notwithstanding the efforts 
which have been made to cause the public 
to unlearn this foolish doctrine, it still lin- 
gers. The doctrine preached by those who 
know anything about the matter is that ex- 
plosives are only comparatively safe at the 
best, and then only so long as they are treat- 
ed as absolutely dangerous. There is no re- 
liance whatever to be placed on the theory 
that dynamite and many of its congeners 
can be burned without exploding. This has 
been illustrated over and over again with 
fatal results, and the ignorance, crass stu- 
pidity, and recklessness occasionally shown 
by those accustomed to the daily use of high 
explosives are really incredible. Were the 
author of a highly flavored story to intro- 
duce into his plot the instantaneous death of 
a newly married couple by an explosion of 
dynamite in the stove of their sitting room, 
the explosion being brought about by the 
bridegroom’s brother baking the dynamite in 
the oven, the author would probably be ae- 
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eused of going beyond the bounds of prob- 
ability after the sensational, and yet this 
combination of circumstances did actually 
occur na mining district in England. The 
ingenuity exercised in devising means for 
thawing dynamite in the most unsafe way 
possible is certainly very remarkable, This 
thawing-out process is the most fruitful cause 
of accidents with dynamite. The dynamite 
becomes inert at about 40° F., and, while 
this is a very valuable property for trans- 
portation purposes, it plainly also has its dis- 
advantages. To thaw these cartridges tin 
warming pans constructed on the principle 
of the gine pot should be provided. This 
keeps the explosive away from any possible 
contact with the fire, and prevents the possi- 
bility of an excessively high temperature. 


Radiography in Medical Practice.—Dr. 
Francis H. Williams, in an address before 
the Association of American Physicians, 
gives an interesting account of his year’s work 
with the X rays, and shows that they must 
now be accepted as one of the valuable in- 
struments in the general physician’s equip- 
ment, The varying resistance which the 
different tissues of the body offer to the 
passage of the X rays depends upon differ- 
ence in bulk and chemical composition. The 
soft tissues of the body contain a large per- 
centage of water, so that they offer about 
the same resistance as an equal thickness of 
the latter, The rays, however, pass through 
air much more readily than they do through 
water. It is this fact which gives the X ray 
its special value in physical examinations of 
the chest. The radiograph of the normal 
chest shows two clearly marked out lungs, 
divided by a dark line representing the 
sternum, and crossed by dark horizontal 
bands, the ribs. The lower internal portion 
of the left lung is partially obliterated by 
the heart, as is also a small segment of the 
lower portion of the rightlung. This picture 
is normally very sharp and unmistakable, 
so that any abnormal state of affairs in the 
lungs and any variation in the size or posi- 
tion of the heart are readily made out by the 
use of the fluoroseope. In his summary Dr. 
Williams claims that the X rays, and more 
especially the fhioroscope, have already proved 
to be an important addition to the ordinary 
methods of physical examination, and that 
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its use is attended with no harmful results 
to the patient. The complete address, with 
some interesting illustrations, appeared in 
the American Journal of the Medical Sciences 
for December, 1897. 


Artesian Wells in Iowa.—The artesian 
field of Iowa is described by Mr. W. H. Nor- 
ton as being only a part of an extensive ba- 
sin which may be termed the artesian area 
of the upper Mississippi Valley. It includes 
a part of Missouri, a large part of Iliois, 
southern Wisconsin, and southern Minnesota, 
The intake of the whole field lies in the two 
States last mentioned. The size of the in- 
take area is roughly estimated at about four- 
teen thousand five hundred square miles. 
With the whole Iowa field, it lies within a 
region of abundant rains, enjoying a mean 
annual rainfall of not less than thirty-two or 
thirty-three inches. On the basis of De 
Rance’s estimate that one inch of rainfall 
per year is equivalent to 14,555,280 imperial 
gallons to the square mile, or a daily average 
of 40,000 gallons to the mile, the total an- 
nual rainfall of the collecting area of the 
Iowa artesian field may be estimated at 
about 475,000,000 gallons to the square 
mile, a daily average of 1,280,000 gallons or 
a total annual precipitation for the entire 
collecting area of 6,887,500,000,000 gallons. 
Only what of this water does not go into the 
streams and escape by evaporation is avail- 
able for the artesian reservoir, but there is 
every reason for believing that that which 
falls over the collecting area is more than 
sufficient to meet all the demands made upon 
it by the Iowa wells. 


Submarine Land Slides and Telegraphic 
Cables.— While the general] result of denuda- 
tion on the land is to bring material to a 
lower level, and, by gradually wearing away 
excrescences like mountain heights, to render 
such forms more stable, beneath the sea, as 
Prof. John Milne pointed out at the British 
Association, such materials are accumulated 
in slopes, which become unstable as the de- 
posits grow, and facial slidings take place 
from time to time. The movements are 
caused by gravity, by subterranean springs, 
and by submarine earthquakes, the effects of 
which are at least equal to those we see pro- 
duced on Jand, and probably greater. These 
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slidings, occurring along the edges of subma- 
rine banks and of the submerged continental 
frontier, are very damaging to telegraphic 
cables, which are apparently buried under 
large bodies of material. Sometimes two 
or three cables, ten or fifteen miles apart, 
have been destroyed by such slides. Eaith- 
quakes have been felt on land at the same 
moment that a cable has been broken, and 
the ocean has been thrown into a state of 
agitation for one or two days. Under very 
great disturbances of this kind the resultant 
earth movement might be recorded, with 
snitable instruments, at any point on the 
surface of the globe. In the most remark- 
able disturhances recorded, changes of depth 
up to two hundred fathoms have taken place 
over considerahle areas. The study of these 
dislocations should be established on all the 
continents and oceanic islands, 


School Sessions and Health.—lIn order to 
obtain a consensus of opinion on the subject, 
eight questions bearing upon the influence of 
our school system on the health and develop- 
ment of the child were addressed by Dr. E. 
Stuver, of Rawlins, Wyoming, to about one 
hundred and fifty educators and physicians 
of the country. Twenty-nine out of sixty- 
three educators and thirty out of thirty-five 
physicians did not think our present compre- 
hensive course of study best calculated to de- 
velop the highest physical and intellectual 
powers of the child, and some of the re- 
spondents condemned these courses severely. 
Eighteen educators and one physician were 
doubtfal. Respecting the proper length of 
continuous school sessions, the average of 
one hundred opinions were in favor of not 
longer than one hour or an hour and a half, 
While considerable divergence appeared con- 
cerning the limit of length of a single recita- 
tion, the majority of respondents advocated 
from ten to twenty minutes in the primary 
and from twenty to thirty mmutes in the 
grammar grades ; but much was thought to 
depend upon the nature of the subject of the 
lesson, the method of instruction, and the 
kind of teacher. Frequent recesses met 
much favor, and many respondents advised 
one every hour. Of one hundred and five 
opinions expressed as to the relative merits 
of open-air recesses with spontaneous play 
and of formal imdoor exercises, all except 


FRAGMENTS 


four were strongly in favor of outdoor exer- 
cise, or a combination of calisthenics and 
the old-fashioned recess. While wide diver- 
gence of opinion marked the answers of fifty- 
three educators and thirty-four physicians 
concerning the effect of home study, all in- 
sisted that the work should be carefully 
guarded and not carried to extremes, and 
that the health should be properly looked 
after at the same time. Some thought it did 
no more harm than attending parties and 
keeping late hours socially. 


Cereal Foods.—In a recent bulletin of 
the agricultural experiment station at the 
University of Wyoming there is an interest- 
ing examination into the composition of pre- 
pared cereal foods, whose results are summed 
up as follows: “Leaving aside the custom- 
ary claims of each food to be the best in the 
market, and considering only the more spe- 
cific statements of composition, food value, 
etc., it may be said that these are in many 
instances entirely unreliable and misleading 
as to the real character of the food... . 
If purchasers of goods in packages and cans 
would always note the brand, and afterward 
buy according to the quality, it would be an 
encouragement to honest manufacturers, and 
the giade of such foods would no doubt be 
raised. There is more variation in price than 
in composition, and there is no discoverable 
relation between quality and price. Some ar- 
ticles are four or five times the cost of others 
of the same class, and apparently of the 
same merit... . The oatmeal sold in bulk 
is practically the same in composition and, 
so far as can be judged by personal taste, in 
quality and flavor as that sold in packages 
for several times the price. . . . The claims 
made for quick cooking are generally falla- 
cious. Almost all such preparations should 
be cooked for at least half an hour, and usn- 
ally longer, to insure the complete digestibil- 
ity of the starch.” 


Value of Disinterested Seienee.—The ad- 
dress of President F. M. Webster before the 
sixth annual meeting of the Association of 
Economical Entomologists, on The Past and 
Future of Applied Entomology in America, 
contains an earnest arguinent in favor of in- 
dependent investigation as against work in 
official bureaus and an empliatic denuncia- 
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tion of attempts to harness science to utility 
as “the worst of all the ill-matched and mis- 
mated combinations possible.” The author 
regrets that the mass of mankind can not 
seem to comprehend that the naturalist, in 
order to secure results of value, “must work 
out his problems in a natural way. and not 
as apart of a machine, and that this con- 
dition is universal and one which no power 
on earth ean change.” In illustration of the 
value of international work in entomology, 
the author refers to the monetary value of 
the benefits this country has derived from 
the work of two entomologists who were sent 
several years ago to Australia, one of whom 
at least “has been able to serve his country 
and State better since his return,” and adds 
that an American expert is now the official 
entomologist of Cape Colony, South Africa, 
and another is in the Argentine Republic, 
engaged in the investigation of some inju- 
rious insects in that country. The author 
sees that public opinion regarding the ento- 
mologists and their work has been changing 
for the better; but if this change is to con- 
tinue they must do better work, the results 
of which will be far reaching and permanent. 
“The ‘powers that be’ over and among us 
must be brought to understand that science 
is truth and not something that is to be tri- 
fled with and debauched, or made to answer 
for cheap advertisements, or used for the 
purpose of paying political indebtedness.” 


Flora of the Sandwich Islands,—Iso- 
lated from a continental area, and almost 
equally so from the other islands of the 
Polynesian system, says Mr. A. A. Heller, in 
Minnesota Botanical Studies, Hawaiian vege- 
tation has developed independent of extrane- 
ous modifying conditions. That it has done 
so in a satisfactory way is evinced in the 
enumeration in Hillebrand’s Flora of 999 
species of phanerogams and vascular erypto- 
gams, of which 189 are introduced and 653 
are endemic, leaving 207 species found else- 
where, Of the 653 endemic species, 250 be- 
long to 40 endemic genera; and these are 
found principally among the Rubiaceew, Com- 
posite, Lobeliucee, and Lubiate, Besides 
these larger genera, there are smaller ones 
which have representation only on the north- 
ern islands, The great number of ferns ap- 


peal to the eye of the botanist. Omitting 
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the lower cryptogams, they comprise one 
sixth of the native vegetation. The com- 
parative scarcity of grasses and of composite 
and leguminous plants, as contrasted with 
the unusually large number of Pulacece, 
Rubiuece, Lobeliacce, and Labiate, is a mat- 
ter of astonishment to the collector from 
To the student of 
the lower cryptogams an immense field is 
open. Near the summits of the mountains, 
and in otber places where there is a large 
amount of moisture, the trees, bushes, and 
ground are draped and carpeted with mosses 
and liverworts. Lichens seem to be most 
abundant on the trees and rocks of the lower 
and middle regions, The “kukui’ tree, 
which flourishes only in the lower forest re- 
gion, is the host of more species of lichen 
than perhaps any other tree. Next comes 
the ‘‘ koa” tree, which harbors many inter- 


more temperate regions. 


esting species, but, as a rule, different from 
those which are found on the kukui tree. 
Parasitic fungi are common on the leaves 
and stalks of many plants, but fleshy fungi 
seem to be scarce. 
dant. 
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Trades Unions in China.x—The following 
facts regarding trades unions in China are 
tuken from an abstract of Consul Charles's 
report in the Journal of the Society of Arts. 
Although labor ts cheap in China, the work- 
men seem able to dictate their own terms. 
Neither masons nor carpenters begin work in 
winter much before 9 4. M.; in summer they 
knock off at noon for a long two hours’ séeséa, 
and at all seasons of the year smoke and 
drink tea, and rest whenever it suits them. 
According to the regulations of the builders’ 
union, wages, if the men find their own food, 
are one hundred and eighty cash (about 
twelve cents) a day. These, in the ease of 
skilled laborers, inelude their apprentices’ 
wages, which are paid at the same rate. As 
accidents are frequent m the trade, especial- 
ly among unskilled hands, the parent of the 
apprentice has to give an cngagement in 
writing holding the boy’s master free from 
all liability, but a present is expected in case 
of an accident, 
with a customers engaging any builder pre- 
ferred by him. No outside firm is allowed 
to work, however, until it has joined the 
union and received a certificate, the fee for 
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which varies. Masters have to pay the union 
at the rate of about one tenth of a cent per 
diem for every man employed by them, to 
form a fund to meet subscriptions. A simi- 
lar tax is levied on assistants to meet the 
cost of festivals, illuminations, ete. If trou- 
ble occurs between a builder and his em- 
ployees and work is stopped, no other labor 
can be engaged in until all outstanding 
accounts are settled. Attendance is obli- 
gatory at meetings called to fix the quota to 
be paid toward subseription funds. There 
are but five important guilds or trade unions 
in China—the silk and piece goods, the 
banks, the sugar, the rice, and the general 
dealers. The members of these guilds are 
taxed in proportion to their business to meet 
the various subscriptions required from the 
The.funds 
are also used for the relief of widows and or- 
phans of former members. The whole power 
of trade in China rests in combination and 
monopoly. 


guilds toward canal works, ete. 


Rhedesia,—Mr. F. C. Selous, who has 
spent twenty-five years in the country north 
and south of the Zambesi—in Matabeleland 
and Zululand—gave the British Associa- 
tion a favorable account of the climate of 
Rhodesia, and the adaptability of the high- 
land country to white settlement. He re- 
garded the climate as singularly favorable 
for the developinent of Europeans. He had 
never seen a finer race of men than the 
Boers and the British colonists of English, 
Trish, and Scotch descent, who were estab- 
lished in Cape Colony in 1820. They are 
tall, fine men, and the speaker believed that 
the highlands of Rhodesia would produce an 
equally fine race. The country includes the 
valleys of the Zambesi and Limpopo, where 
as in all African lowlands, deadly malaria 
prevails ; and it is only the tracts four thon- 
sand feet and more above the sea level—in 
the elevated backbone of the country, which 
forms the watershed between the Zambesi 
and the Limpopo in the west, and the Zam- 
besi and the Sabi in the east—that can be 
looked upon as likely to become peopled 
by white men. Possibly, as settlement ad- 
vances, cultivation may gradually encroach 
upon the lower vegions and drive the malaria 
them. 


from The superficial area of that 
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elevation of four thonsand feet extends ap- 
proximately over an area of twenty-six thou- 
sand five hundred square miles, while an- 
other seventy-two thousand five hundred 
square miles may be added which lie be- 
tween three thousand and four thousand 
feet. The country has suffered much of re- 
eent vears, with all South Africa, from rin- 
derpest, locusts, and drought, but more fa- 
yorable conditions are hoped for, and with 
them anything can be grown that can be 
grown in Cape Colony. Wheat and oats, 
however, will have to be raised in the dry 
season with irrigation. For markets the 
farmer must look to the local towns, and 
their growth will depend upon the develop- 
ment of the gold prospects; and a wider 
market awaits the stock farmer. Matabele- 
land has been demonstrated to be a good 
cattle country. The natives formerly pos- 
sessed considerable herds of sheep and goats, 
but these were killed and eaten during the 
seareity of food. Sheep, however, seem to 
thrive well, as do pigs and donkeys. Well- 
bred fowls are subject to much disease, and 
the native birds are very small and lay 
small eggs. Horses do badly in all parts of 
Rhodesia. The speaker did not look upon 
the land as a ready-made paradise. Such a 
spot is hardly to be found in the unoccupied 
world; but “the earthly paradise of a happy 
home in a wild land must be ereated by a 
man's own labor, patience, intelligence, and 
perseverance.” 


Liqnefied Fluorine.—The mueh-sought- 
for alkahest, or universal solvent of the an- 
cient alchemists, is almost realized in fluo- 
rine, which was first prepared by Moissan in 
1886. The transparent vessels in whieh it 
is contained have to be made of some fluo- 
ride, its action on ordinary glass being vig- 
orous and destructive. The difficulty of 
handling the gas, even in the laboratory, has 
henee been very great, the fluoride vessels 
being brittle and clumsy as well as expensive. 
Professors Dewar and Moissan, being desir- 
ous of more fully investigating the properties 
of the gas, recently conducted a series of ex- 
periments at the Royal Institution, in which 
by means of liquid oxygen they succeeded 
in liquefying fluorine, and in this compara- 
tively inert state could more fully and eare- 
fully examine its properties. The apparatus 
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used for liquefying the gas consisted of a 
small cylinder of thin glass, into the upper 
part of which was fused a platinum tube 
surrounding a smaller tube of the same ma- 
terial. The fluorine enters through the 
larger tube, passes around the glass envelope, 
and escapes through the smaller tube. The 
glass evlinder being cooled down to the tem- 
perature of boiling liquid oxygen (— 183°), 
the current of fluorine gas was passed through 
the bulb without becoming liquid; at this 
Jow temperature, however, the fluorine did 
not attack the glass. On still further lower- 
ing the temperature of the liquid oxygen, by 
exhaustion, a yellow liquid was seen collect- 
iugin the glass envelope, while gas no longer 
escaped from the apparatus. At this mo- 
ment the escape tube was closed to prevent 
the entranee of air, and the glass bulb soon 
became full of a clear yellow liquid possessed 
of great mobility. Flvorine thus liquefies at 
about — 185°. The chemical activity of the 
gas was found greatly reduced when in the 
liquid state, but even then benzene or oil of 
turpentine underwent spontaneous decompo- 
sition when brought into contaet with it. It 
would thus seem that the powerful affinity of 
fluorine for hydrogen is the last to disappear. 
In a subsequent experiment, in which liquid 
air was used and a temperature approxi- 
matiug — 210° obtained, the liquid fluorine 
showed no signs of solidification. Experi- 
ments to determine its density led to the 
conclusion that it had about the same spe- 
cifie gravity as amber, 1:14. Different sam- 
ples of the liquid examined with the spectro- 
seope showed no specific absorption bands in 
the visible spectrum. It was found to be not 
magnetic. 


Monazite.—Mueh has been said of late 
years, in discussions concerning the “rare 
earths’ aud the search in them for new 
metals, about monazite; and the mineral has 
obtained considerable commercial importance 
in consequence of its use in the manufacture 
of the incandescent mantles of the Welsbach 
light. Monazite, as described by H. B. C. 
Nitze in the Franklin Institute, is essentially 
a phosphate of the rare earth metals cerium, 
lanthanum, and didymium. It also usuaily 
contains small variable percentages of thoria 
in the form of thorite or orangite—a deriv- 
ative of another rare metal, thorium. It 
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erystallizes in the monoelinie system, in tubu- 
lar or short columnar or needle-shaped erys- 
tals, usually well developed and free from 
distortion, varying from microscopic size to 
five inches iu length. Itis brittle, transpar- 
ent in the purest crystals, and of shades of 
yellow or brown in eolor. It is an aeeessory 
constituent of the granite rocks and their de- 
rived gneisses, and has been found in apatite, 
eyanite, and veined quartz, but not in sedi- 
mentary rocks, The economically valuable 
deposits are found in the placer sands of 
streams and rivers, in the irregular sedi- 
mentary sand deposits of old stream beds 
and bottoms, now covered up, and in the 
beach-sand deposits of certain seashores. 
Workable deposits of monazite have so far 
been found only in limited geographical 
areas. The only ones in the United States 
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are the placer beds in North and South Caro- 
lina; in Burke, McDowell, Rutherford, Cleve- 
land, and Polk Counties, North Carolina, and 
in Spartanburg, Greenville, and York Coun- 
ties, South Carolina. They oeeur in gravel 
deposits, from one to two feet thick, in 
streams that are seldom more than twelve 
feet wide. Other deposits are found in Bra- 
zil, the United States of Colombia, and Russia. 
The value of monazite depends on its per- 
centage of thoria, the earth sought after by 
the Welsbach-light men. The Carolina beds 
furnished one million nine hundred thousand 
pounds of monazite in 1896, at from six to 
ten eents a pound. The next year the out- 
put fell off, both in amount and price, on 
aecount of the competition of the Brazilian 
field, where the production ig easier and 
cheaper. 


MINOR PARAGRAPHS. 


Institute of France, Cuvier Prize.—At the 
session of the Académie des Sciences held at 
Paris, Deeember 13, 1897, the Cuvier Prize of 
1,500 franes was awarded to Professor 0O. 
C. Marsh, of Yale University. This prize is 
“awarded every three years for the most 
remarkable work either on the Animal King- 
dom or on Geology.” 

The Cuvier Prize is generally regarded as 
the highest honor in natural seienee, and 
hitherto has been given to only two persons 
in this eountry, Agassiz and Leidy. The 
former, however, was a native of Switzer- 
land, and there the speeial work was done 
for which his prize was awarded. 


Tue vine was onee much more largely 
eultivated in England than it is now, and 
English wines were not unknown. The re- 
cent suceess of Lord Bute’s vineyards at 
Castle Cook, near Cardiff, Wales, seems to 
favor the prospeet that the grape and its 
products may yet, if the people take to it, 
win a position of importance among British 
industries. The vines were planted in 1875. 
The yield of wine has, with various fluetua- 
tions, risen from forty gallons in 1877 to 
forty hogsheads in 1895 and 1896; and the 
cost of all previous experiments was covered 
by the erop of 18938. That this success is 
not merely an accident of locality is proved 
by the return of a seeond vineyard, whieh 
was planted in another part of Lord Bute’s 


estate, the vines of which are thoroughly es- 
tablished, grow vigorously, and ripen well in 
most years. ‘We are planting thousands 
of vines every year, and propose to plant an 
acre every spring. Six hogsheads of wine 
were given in 1895 by the one acre in bear- 
ing condition in the new vineyard, in a sea- 
son when many of the grapes and fruit and 
vine crops were spoiled by mildew.” 


ConceRNING the useful aspect of earth- 
quake observations, Prof. John Milne said, 
in the British Association, that in Japan it 
is now clearly recognized that ordinary engi- 
neering practice as applied to embankments, 
piers for bridges, tall chimneys, the framing 
of ordinary dwellings, and other struetures 
is to be avoided; and whenever, as, for ex- 
ample, after a disastrous earthquake or a 
fire, reconstruetion is required, new methods 
are adopted, and the loss of life and prop- 
erty is being steadily redueed. The applica- 
tion of seismometry to measuring the irregu- 
lar movements of locomotives has resulted 
in new forms of halaneing the engines, with, 
among other incidents, a marked saving of 
fuel. By the use of seismographs along the 
coast of Japan submerged areas of seismic 
activity have been mapped through which it 
would be dangerous to lay a cable. Instru- 
ments which record the unfelt movements 
of the earth’s erust sometimes tell us that 
eable interruption is due to earthquake aetion 
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so far from land that it can not be felt by 
those on shore. These instrnments, wherever 
they are established, give information of great 
seismic disturbanees, even when they take 
place at the antipodes of the place of obser- 
vation. Hence they enable us to correct, 
confirm, and even to disprove telegraphic in- 
formation. 


Tue peach is cultivated in Belgium 
grafted or bndded on the red plum, which 
imparts much of its superior vitality to the 
scion. The proper calearcons quality is im- 
parted to the soil by manuring thoroughly 
and applying about a bushel of lime to each 
tree. The trees are trained npon the sunny 
sides of the houses, and few houses are with- 
out trees covering their walls. To shelter 
the buds at the time of flowering branches 
cut from other green trees are placed among 
the upper boughs, or they are covered with 
mosquito netting or other material with 
meshes large enough to give passage to 
light and air; or simply devised shelters of 
straw are laid over them. The shields are 
usually placed in position about the Ist of 
March, and are not removed, except in 
cloudy weather, till all danger from frost 
has passed. 


AmonG the curiosities of architecture de- 
scribed by Mr. F. T. Hodgson in Architecture 
and Building we find the following: “The 
Exchange building in the city of Copen- 
hagen has attached to it a tower and spire 
that is one of the sights of Denmark’s capi- 
tal. It is one of the most remarkable ex- 
amples of eccentric architecture known, 
although the architect in his desire for 
originality has not sacrificed grace of form. 
The lower part is octagonal in shape; but 
the upper part consists of four carved drag- 
ons whose tails, gracefully entwined, gradu- 
ally taper away and form the spire of the 
Exchange. The tower and spire run up over 
one hundred and sixty-five feet, and the tails 
of the dragons are ‘scaled’ or imbricated, 
and the effect is rather pleasing. The Ex- 
change was built in 1815.” 


Pror. E. Ray Lankester has taken the 
pains to contradict an assertion that he was 
opposed to amateurs in science. “There is 
nota particle of truth in it,” he writes; “the 
members of the Marine Biological Association 
are mostly ‘amateurs’; Darwin was an 
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amateur; itis rare indeed to find a profes- 
sional naturalist of any merit who is not in 
the true sense of the term an amateur. I de- 
sire no better term to describe my relation to 
biological science than that of ‘amateur.’ 
My students in London and in Oxford who 
have been good for anything in the making of 
new knowledge have been ‘amateurs,’ and 
the whole body of men who have co-operated 
with me for thirty years in the production of 
the Quarterly Journal of Microscopical Sci- 
ence have been, with very rare exceptions, 
‘amateurs.’ It is, consequently, obvious that 
I have never despised the efforts of amateurs 
ou the ground that they were made by ama- 
teurs; but, on the contrary, have been occu- 
pied entirely with organizing those efforts, 
and in making and recording observations 
myself as an amateur. On the other hand, 
I have but little toleration for incompetence, 
pretense, or frand, whether in an amateur or 
a professional man.” 


NOTES, 


Oxe will be impressed with the impor- 
tance of good roads, Mr. John Gifford re- 
ports to the Geological Survey of New Jer- 
sey, by a visit to the forest region of Ger- 
many, where forest exploitation and road 
construction go hand in hand, so that inae- 
cessible forest regions become profitable 
solely through the construction of excellent 
roads. In Germany such roads penetrate 
the forests in almost every direction. In cer- 
tain parts of France, where a few grapevine 
twigs a day must serve a family for fuel, in- 
convenience and sometimes suffering are in- 
curred for the lack of wood, while not far 
away, on the shores of the Bay of Biscay, 
immense quantities of excellent wood are 
allowed to rot, simply because a lack of roads 
makes the transportation of the wood un- 
profitable. 


Ir is stated in a recent copy of the Lon- 
don Lancet that Professor Sanarelli has sue- 
ceeded in obtaining an active immunizing 
serum against yellow fever. He has at 
present in his laboratory three dogs and two 
horses, well ‘“ vaccinated,’ which have 
yielded serums giving perfect immunization 
against experimental yellow fever in animals. 


Tue results of the experiments of Mr. 
Bokorney upon the relative antiseptie action 
of various substances give silver nitrate and 
mercuric chloride as the most effective of 
the inorganic compounds examined, and as 
having about the same value. Copper sul. 
phate is nearly as active, and is followed by 
zine sulphate and cadmium sulphate. Lead 
acctate and nitrate, in a one-per-cent solu- 
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tion, only delay decay, while it is prevented 
by the same strength of ivon sulphide. The 
fluorides are not strong antisepties. 


Tne working of a plan of ventilation of 
rooms devised by Dr, Castaing, principal 
physician of the French armies, was very 
highly spoken of by Dr, Vallin in the Acad- 
emy of Sciences, It consists in having dou- 
ble windows, with an opening at the bottom 
of one of the screens and at the top of the 
opposite one. The air comes in freely with- 
out any one feeling it. Professor Potain 
spoke of the system as being excellent, on 
account of its simplicity, efficiency, and 
cheapness. 


In a circular issued from the New York 
Agricultural Experiment Station at Geneva, 
Mr. W. H. Jordan, the director, declares 
that the station has no connection with a 
seheme for establishing creameries, in the 
prospectuses of which its name is used, and 
that it does not countenance the scheme, 
but regards it as a fraud. 


Wuite formerly the quality of water as 
to purity was thought to be a matter of 
chemistry and determinable by chemical 
analysis, the whole tendency of modern re- 
search has been, as Dr. A. H. Veeder has 
shown in a paper read before the American 
Microscopical Society, to cause the question 
of the spread of disease through the agency 
of water to be regarded as rather a biological 
one. The danger is determined by the pres- 
ence of certain living organisms and of the 
conditions on which their continued existence 
depends, and not upon the quantity of them. 
The smallest possible inoeulation may be 
fatal through their power of self propaga- 
tion, and there is no fixed dose. But if their 
growth is hindered by unfavorable conditions, 
they may become harmless, no matter how 
many of them there may be, The purifica- 
tion of water depends on the destruction of 
these organisms, or the production of condi- 
tions unfavorable to their growth. 


Ayn unusually unpromising lot of candi- 
dates seem to have presented themselves 
before the Massachusetts Board of Phar- 
macy for certificates during the past year. 
There were five hundred and forty candi- 
dates, of whom only seventy-nine were 
passed. Of these seventy-nine, fourteen 
passed on the first examination, nineteen on 
the second, seven on the third, seventeen on 
the fourth, seven on the fifth, five on the 
sixth, and so on up to the eighteenth exami- 
tion, at which the last of the seventy-nine 
was admitted. 


Tue United States Geological Survey an- 
nounces in its List of Publications that, ex- 
cept in those cases where an extra number of 
any special memoir or report has been sup- 
plied by order of Congress or by the Secre- 
tary of the Interior, it has no eopies of its 
publications for gratuitous distribution. Ap- 
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plicants for publications should give their 
reasons for desiring them, and the indorse- 
ment of a member of Congress is advised in 
all cases. Special attention is given to the 
requests of libraries, schools, colleges, scien- 
tific museums, associations, and societies, but 
they should supply full information respect- 
ing themselves. Special publications and 
memoirs may be secured by exchange for 
books that are likely to be a desirable addi- 
tion to the Survey library. Publications pur- 
chased should be ordered by members, with 
prepayment by postal or express order—not 
by postage stamps, checks, or drafts. 


M. Raour, a pharmacist of the Freneh 
Marine, has just returned from Malaysia, 
whither he was dispatched to secure useful 
plants for cultivation in the French colonies, 
with fine collections of new textile plants, 
India-rubber and gutta-percha trees, and trees 
bearing fats, resins, and gums. Ile found 
in the interior of Sumatra gold, petroleum, 
and rich forests of trees of economical value. 
Members of the party who were bitten by 
serpents were cured by injections of a serum 
prepared by Dr. Calmette, director of the 
bacteriological institute of the island. 


M. A. Jory, professor of chemistry in 
Paris, died in December, 1897, in his fifty- 
second year. lis principal chemical re- 
searches were made upon niobium and other 
rare metals, the acids of phosphorus, and 
hydroeyanic acid. 


THe Hon. Gardiner Greene Hubbard, 
president of the National Geographie Society 
and one of the founders of Science, died near 
Washington, Deeember 11, 1897, in’ his 
seventy-sixth year. 


We have to record the deaths, during the 
month, of Alonzo 8. Kimball, simce 1872 pro- 
fessor of physics at Worcester Polytechnic 
Institute, Massachusetts, December 2d, aged 
fifty-four years ; Dr. Louis Calori, professor of 
anatomy in the University of Bologna, au- 
thor of papers on Human and Comparative 
Anatomy; Dr. Wilhelm Blomstrand, profes- 
sor of chemistry in the University of Lund; 
Dr. Nikolaus Kleinenberg, professor of com- 
parative anatomy in the University of Paler. 
mo; Dr. Wilhelm Moericke, docent in geolo- 
gy at the University of Freiburg; James 
Bateman, botanist and horticulturist, pro- 
moter of botanieal expeditions and author 
of Orchidaceze of Mexico and Guatemala, 
and of a monograph of Odontoglossuin, at 
Worthing, England, November 27th, aged 
eighty-six years; Dr, Campbell Morfitt, for- 
merly professor of applied chemistry in the 
University of Maryland, in London, Decem- 
ber Sth, aged seventy-five years; and of Dr. 
Ernest Hart, an active and eminent British 
sanitarian, editor of the Sanitary Record 
and the London Medical Record, formerly 
co-editor of the Lancet, and a contributor to 
the Popular Science Monthly, in his sixty- 
second year, 
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ASPECTS OF NATURE IN THE AFRICAN SAHARA. 
A SUMMER JOURNEY. 


By Proressor ANGELO HEILPRIN, 


I, 


T was, I believe, Fromentin, the eminent French scholar and art 
critic, who remarked that the sudden view of the Orient through 
the gateway of E]-Kantara presented the most contrasting picture of 
life and Nature that was to be found anywhere on the surface of the 
earth. How nearly true this statement may be it is hardly possible 
to determine, but it is certain that it would be difficult to find else- 
where on the globe a more striking closing of one world and opening 
of another. Through El-Kantara passes the solemn tread of the 
camel trains, whose destination is the silent Sahara and the deeper 
Soudan; in it are offered up the fervent Moslem prayers for a safe 
journey and return. The giant buttresses of the Atlas Mountains, 
red and purple with the glow of the morning and twilight sun, look 
down upon a tempestuous mountain torrent which has cut its way 
athwart their core, and grim and crag-eaten rocks, buried deep within 
their own bowlder masses, wall off with heights of three thousand to 
five thousand feet the gray and yellow panorama of shifting sands— 
the warm heart of the southern Sahara. 

For years I had longed to see and feel this mysterious land—the 
land which had made forever famous the names of travelers who had 
sought to penetrate it—a land in which even to-day a “ No trespass ” 
is loudly written. Mungo Park, Denham, Clapperton, Barth, 
Nachtigal, and the lately deceased Gerhard Rolhlfs, were heroes of 
my boyhood days, and now we were approaching the theater of their 
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exploits—not, however, m the manner of these pioneers, with a 
slowly pacing camel, but belimd the energy of the iron horse. Let 
it not, however, be supposed that the passage of the locomotive 
through Icl-Dvantara has revolutionized the desert; true, it has facili- 
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tated entrance to it, and has secured a certain passageway farther 
into the interior. But the desert is still the desert of old; the 
skeletons of camels and mules lie scattered to the right and to the 
left—wrecks of vain effort to make the passage—the sands send back 
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to the sun the heat that they have received from the fiery luminary, 
and hordes of wandering Tuaregs, armed with gun and spear, still 
patrol the caravan ways that penetrate to the interior. 

With all the wild, fitfnl, and forbidding Nature that belongs to 
the Sahara, it has also its elements of peace and good will. The 
cheer of a green oasis is, indeed, one of its first greetings, and long 
before the great flat expanse of sand is reached the traveler ap- 
proaching from the north looks down upon an island of emerald 
verdure. ‘The oasis of El-Kantara, the “ first oasis” of the desert on 
the great caravan route leading to Lake Tehad, backs up its sea of 
palms to the very walls of the Great Atlas, and far into the gateway 
itself the feathered dates scatter themselves to meet the poplars from 
the north. How different, then, is this first view of the Sahara from 
that which the mind had pictured! It was late in the afternoon of 
an early September day, with the thermometer steadily rising from 
perhaps 92° to 98°, that we approached this land of true Africa. 
The bare and rugged rocks roll off from either side of us, to mingle 
with the almost endless wilderness of bowlders which cover the 
mountain foot, far off to the limits of vision. We pass caravans and 
parts of caravans, the swarthy children of the South contemplating 
our passage with at least the interest with which we drink in their 
picturesque garbs, the complacently meditating camels, the trains 
of yelping Arab eurs, and children galore. How different the two 
modes of travel, and what feelings must the contrast inspire within 
the minds of these poor toilers of the desert sands! 

A. few days after our first approach to El-Kantara we returned to 
it for the purpose of better studying the character of this first oasis 
of the desert, and of entering into that delightful pursuit of search- 
ing for the evidences of past life in the neighborhood. We had been 
informed that fossils, mainly of a marine type, with beds of giant 
oysters, were to be found here, and, indeed, under the guidance of 
two Arabs who were well familar with the region it did not take 
long to verify the statement that was made to us. The mountain 
slopes, especially where they had been furrowed into successive lines 
of depression and elevation, were teeming with the fossilized parts of 
an ancient fauna of the sea; sea urchins and oysters were particu- 
larly abundant, and their beantiful state of preservation added not a 
little to the delight of gathering specimens of their kind on the bor- 
<lers of a relentless desert. 

To those who still conceive an oasis to be a gathering of a mere 
hundred or so of palm trees, protecting in its shade a basin of water 
that ishardly sufficient to quench the thirst of a few dismal-looking 
men and animals that may have straggled to it, the impression pro- 
duced by the oasis of El-Kantara will be a pleasantly and _ re- 
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freshingly disappoiuting one. Seen from the lower slopes of the 
Atlas Mountains, or from the superb roadway which French en- 
gineering science has constructed on the line of the old Roman 
approach to the Sahara, the oasis stretches out a charming wil- 
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derness of green, the closely matted tree tufts presenting so dense 
a canopy of verdure that the eye fails to penetrate to the soil 
that gives it birth. For the better part of a mile this sea of green 
extends virtually unbroken, throwing up a brilliance of mono- 
chrome coloring which it would be diffieult to conceive equaled. 
Upward of eighty thousand date palns are the main adornment of 
this pateh of green, but let it not be supposed that they alone con- 
stitute the vegetation of the oasis. Following in the path of our 
guide, Ben-Labri, one of the Arab residents of the little adobe vil- 
lage of El-IXantara situated on the outside, we entered the wilder- 
ness of green by a tortuous, narrow passageway leading between the 
mud houses, and found ourselves in a garden lane of striking and 
refreshing beauty. The fact is that the apparently unbroken oasis 
is In reality a number of distinct garden areas, belonging individu- 
ally to separate families of the village, each one walled off by its 
casing of stone or adobe, much in the manner of field properties of 
more civilized regions. Between these walls run the numerous 
dividmg lanes, buried in that dark shade which elsewhere would 
hardly be possible except in a primeval forest. Tumbling brooks 
and water courses, most of the latter of artificial conduct, follow the 
lines of these lanes, or course over the separating gardens, giving to 
the numerous basins which have here and there been cut around the 
elumps of palms their needed quantity of water. What perhaps 
surprised us more than anything else in the construction of the 
oasis was the large number of trees and bushes other than those of 
a desert aspect which formed a part of the vegetation. Orange and 
lemon trees, figs, pomegranates, peaches, and dwarf apples were well 
mixed in with the palms, besides a multitude of other plants, of 
whieh our limited botanical knowledge could hardly determine the 
natural order. The carob, with its long, pendent pods, and the 
prickly pear or nopal, the distinctive cactus of northern Africa, 
were conspicuously noticeable by their abundance. Here and 
there the trailing vine hung its luscious fruit, although not with that 
richness and vigor which characterize the grape growth of North 
America generally; also an occasional dandelion brought memories 
to us of our own fields and meadows, an association in no way less- 
ened through the presence of clumps of raspberry and blackberry. 
Comparatively few of the date palins carry their shafts to a 
height exceeding fifty or sixty feet, the greater number of them 
probably not rising higher than twenty-five to thirty feet. They 
were heavily laden with brown or yellow fruit, which, of course, 
constitutes one of the staple articles of food to the native. We 
found them much too sweet for our taste, and while the fruit was 
always attainable, the bunches frequently hanging down to within a 


a 


582 POPULAR SCIENCE MONTHLY. 


few feet of the ground, we rarely availed ourselves of our oppor- 
tunity. The system of irrigation that is here carried on is so perfect 
that, despite the excessive heat of the summer season and the three 
months of dry heat that had already passed, we were scarcely able to 
discover a dry leaf or shoot among the hundreds of thousands by 
which we were surrounded. ‘This was indeed a most extraordinary 
aspect, and one that specially appealed to the eye looking down from 
a mountain elevation. 

A cluster of mud or adobe houses, whose one-storied rooms lie 
beneath the impending leaves of the palm, constitute the Arab vil- 
lage to the inhabitants of which is apportioned the proprietorship of 
the oasis. The Arabs here are naturally not nomads, but permanent 
fixtures, to whom a life in the desert has little of that Africa asso- 
eiated with it which is the proper service of the Arab of the caravan. 
Under the guidance of Ben-Labri we visited a number of the houses, 
most of which were constituted of two or three almost entirely vacant 
rooms, capped by thatehmgs of palm leaves. In some instances a 
semblance of a second story was presented by a projecting veranda, 
on which was pitched a round tent. What little of woodwork was 
necessary for the support of the walls or the roof, or to outline door- 
ways and windows, was mainly constructed from the shaft of the 
palm, but a rather ineongruous piece of architecture occasionally 
carried the eye to bits or entire frames of Venetian blinds. A 
somewhat rarer element of construction was to be found in blocks of 
ancient Roman masonry, whose fanciful carvings at one time graced 
much more imposing: struetures of the desert. It must be admitted 
that the first inspection of the hard earth flooring of the houses, with 
visions of scorpions and centipeds coursing over it in wild affray, or 
of a lurking horned viper eagerly seanning the path of each intruder, 
was not immediately conducive to a real desire to share its space; but 
a few moments’ careful study of corners and under-spaces, which 
brought out only wandering humpbacked ants, soon dispelled the 
first feeling of uncanniness which a conecived danger inspires, and 
with the assistance of a large mat we were soon placed at ease and 
comparative comfort. We visited one of the schools, where the 
teacher as in days of old was inculeating the doctrines of the IXoran 
to some twelve or fifteen little barefooted urchins, and also went 
through the village mosque. Judicionusly taking the border of the 
room, or in the eenter avoiding the holy carpet, we were allowed to 
enter far enough to gratify a photographer’s passion, and in a few 
minutes’ time the drop-shutter announeed several pictures taken. 

Surprising as from many points of view was this oasis of El- 
Kantara, it only cleared the way for a still greater surprise when we 
reached Biskra, the present terminus of the Constantine-Saharan 
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Railway. Biskra has not inappropriately been termed “ The Pearl 
of the Sahara,” for in truth it combines much that would tend to 
make almost any place attractive. Its oasis extends over a linear 
expanse ot nearly five miles, and in its area is crowded a forest of 
upward of a quarter of a million of date palms, in whose shade a 
multitude of trees and plants of the European flora find a con- 
genial home. Biskra also has its true gardens, which have grown 
up under French rule and domination, and in some of these the 
rustic chair and table are by no means an unpleasant association. If 
the truth has to be told, the heart of Biskra might just as well be a 
town in the interior of France as part of an .\frican oasis. One can 
not, to be sure, overlook the large number of Arabs and Ethiopians 
who congregate everywhere in troops or marching lines, or lounge 
in indifferent attitudes betore their not wholly lordly manors—some 
shouting, some bargaining, and all, with the exception of the women, 
praetically indifferent to the presence of the stranger; but with 
these products of the African soil rise up the outliers of European 
eivilization—the hotels, the cafés, and a number of by no means 
unstately mansions which constitute the home of the foreign con- 
tingent of the population. The Hotels du Sahara, de YOasis, and 
Victoria would do credit to far more important places than this, and 
while, perhaps, the accommodations and comforts served by them 
have in a measure been Africanized, they yet provide to the traveler 
all that is needed by way of relaxation and sustenance. 

We put up at the Hoétel du Sahara, where we found a eharming 
hostess in the person of Madame Chabert. Under the amiable 
method of this lady, supported by the plaisir of her two daughters, 
we were not long in reaching the conclusion that even a summer day 
in the African desert can not only be made bearable but decidedly 
enjoyable. Our arrival in the evening did not permit us to clearly 
make out the exact nature of our surroundings, but sufficient was 
visible to indicate that in our entertainment we should be obliged 
to conform in part to entirely new and interesting situations. The 
dining room was constituted by the tunnel which opened into the 
street in front and the court in the rear, and its continuation was the 
open air-space bevond. Our part of the meal was served under the 
waving tufts of the date palm overhead, and it was a no mean hux- 
ury to be fed in good, old-fashioned French style in this al fresco 
corner of the garden. The thermometer at this time, about eight 
clock, covered the better part of its range of 100°, and thus, 
while still sufficiently high, it had already lost about sixteen degrees 
of its column. A steaming heat this, but nevertheless, and despite 
the fatigue of the day’s journey, it did not fecl particularly oppress- 
ive. ‘The two delicacies that were served to us were the grape of 
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North Africa—than which a more luscious fruit can hardly be found 
anywhere, not even on the volcanic slopes of the famous Hegyalya 
of Hungary—and ice. Unfortunately, health considerations re- 
quired (or, at least, we thought that they so required) that the last- 
named article should be associated with some vinous or mineral 
water, and we therefore could uot indulge in what would have been 
at the time one of the greatest of luxuries—ice-water. 

Still early in the evening the pattering of raindrops taught us 
that the Sahara was even in the most heated and driest portion of the 
year not entirely rainless—a correction to geographical statements 
of a kind of which we had many to make during our African experi- 
ences. The rain was of not long duration, nor of more than feeble 
quality, but before it ceased it was accompanied by hail and a vivid 
showing of lightning in the western sky. 

The sleeping apartments of this interesting hotel opened on 
stone corridors either in the front or in the rear; the spacious door- 
ways, which in most cases took the place of both doorway and win- 
dow, permitted of a generous exchange of inside and outside air, but 
it can not be said that there was enough of this to produce a really 
cooling effect. Even sprinkling the stone flooring of the rooms pro- 
duced hardly more than a momentary relicf against the pressure of 
a somewhat suffocating atmospliere; yet, with all, we managed to 
pass a sufficiently comfortable night, and one that surely was not 
lacking in interest as the first night in an African oasis. 

Biskra lies thirty-three miles beyond El-Kantara, and therefore 
about this distance within the Sahara itself. To it outliers of the 
Great Atlas still descend, but beyond its final palm begins that 
almost endless expanse of gravel and sand—gently moving here into 
dunes and sand hills, elsewhere covering with a thin crust the under- 
lying rock of the region—which constitutes the sandy Sahara. 
From any eminence in the town the eye wanders far into the wilder- 
ness of this lonely expanse—flat as the surface of the sea, more silent 
than the melancholy waste of the deep ocean. Biskra is elevated but 
three hundred and sixty feet above the sea, and from it the land 
gently falls away until, at the great Schott Melghigh, it is carried 
down seventy feet or more below the actual ocean level. It lies on 
the caravan route to Tuggart, Onargla, and the central Soudan, the 
route which as late as 1881 saw the annihilation of the Government 
expedition of Flatters, and passes but little to one side of the terri- 
tory of Ghadames, where was enacted the tragedy of the past year 
the extermination of the exploring column of Count Moras. 

Tt can hardly be said that Biskra is as yet what has been claimed 
for it, a truly charming wintering resort. If climate alone ean make 
a place charming, it probably is such, as, apart from sand storms and 
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other meteorological phenomena which pertam more properly to the 
land surface than to the air, the winter climate of this spot is proba- 
bly all that need be desired; but the oasis, and with it the town, 
lacks those attributes of pleasurable comfort which are ueeded to 
sustain and insure periodic change to the resting body. The kaleido- 
scopie sublimity of the Atlas Mountaims, receiving that indeserib- 
able glow of coloring which even the painter’s hand can hardly 
touch, entrances by its polyehrome effect; the passing caravans are 
an interest for some days or perhaps even weeks; but the utter 
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sameness of the desert beyond, its vast monotonous solitudes of rest- 
ing or driving sands, begins to pall upon the mind, which seeks for 
change, for some relief whether of climate, life, or scene, but finds 
it not. It is true that in their customary way as colonizers and 
as seekers of the humble pleasures, the French are striving to 
make tenable those amusements which are a part of the habit 
and life of the mother country; the polo field, tennis court, and 
racecourse are all here, but they are not sufficient to wear away 
the wearisome sameness of Biskra life. ven the clamor or 
glamour of an Arab or Ethiopian market, especially where the 
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rates of sale are seemingly inordinately high, is incapable of dis- 
pelling the feeling of desert loneliness that pervades both mind and 
body; nor yet more conducive to hilarity is the daily visit of the 
“pet of the desert,” the name given to a somewhat aged and feeble 
lion, once a monarelh of the surrounding sands, which, attended or 
unattended, saunters about the open squares and roadways, neither 
disturbing the peace of the community nor in any way disturbed 
by it. Aged women pet it, little children fondle it, but the great 
mane no longer rises in wrath, nor does the bushy tail lash the body 
in the fury of exeitement. Impending darkness has settled upon the 
eyes of the once noble animal, and before long it will be only a chain 
and scent that will direct its course. The lion was not in Biskra at 
the time of our visit, and we thus missed the town’s most interesting 
inhabitant. 

We remained only a few days in Biskra, but im that time suf- 
ficiently familiarized ourselves with the locality to know its most 
distinctive and special features. Even during the greatest heat of 
the day it was hardly mconvenient to follow the long lines of road- 
way; and where these passed within the shade of overhanging palms, 
or alongside the cool meandering waters of natural streams or 
artesian wells, there was little in the temperature to suggest that we 
were sightseeing in presumably very nearly the hottest part of the 
earth’s surface and in its hottest season. During nearly all hours of 
the day caravans or parts of caravans file out on the long eentral 
avenue whieli Jeads through the oasis and continues across the open 
sand flats that follow upon the last palm. This is the great caravan 
route to the region of Lake Tchad. Near the southern end of the 
town is the Ethiopian village where one sces the life of the true 
African, though not the true negro—the people whom we associate 
with the dynasties of Egypt and Nubia, the people who eonstituted 
the followers of Cleopatra, and who probably were in the line of 
parentage of Cleopatra herself. It is here, as well as in the oases 
farther south, that one sees the stately nut-brown women who figure 
im the characteristic scenes of ancient Africa, their loose draperies 
of dark blue, their pendants of gold still hanging and glittering as in 
days of old. Their high earthen water pots, borne ereet on the 
head or shoulder, still go to the well as they did thousands of years 
ago, and the litle infant continues to cling to the mother’s back, sus- 
pended in the folds of the parent’s tunic. 

We found these people, especially the younger women, exceed- 
ingly shy, and hardly any amount of coaxing could induce them to 
stand for a photograph. Sitting in front of their mud honses, roll- 
ing out corn or some manufacture from corn flour, they would rise 
the moment they obtained a glimpse of the eamera box, and not even 
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a free exhibition of coppers would return to the places those whom 
we had disturbed. We fared better with the older women, partly 
because they objected less to the privileges we were assuming for 
ourselves, and partly (perhaps it can be said mainly) because their 
slower movements gave us the opportunity to make a result with the 
instantaneous shutter. 

A corner, or rather street, of Biskra which has its special attrac- 
tion for the as yet rather limited number of strangers who have dis- 
covered in the oasis a true climatic resort is the Ouled-el-Nail, or 
“street of the dancing girls,” as it is most generally known. Here 
congregate the Arab women, young and old, of the tribe of Nail, 
whose graces and abandon have earned for them a special reputation 
throughout the land. They are the “select of the select,” but just 
why they should be considered so will probably not be apparent to 
most strangers. Feminine Arab beauty, despite what poets and 
some few travelers may have said or written about it, is not an un- 
mitigated joy to the eye, nor that dream of loveliness toward which 
the artist has swung his minstrel harp. By the average European 
or American the Arab woman would be rated homely, if nothing 
more; the redeeming features of her face are the lustrous and truly 
exquisite eyes and the veil which hides the remaining features of 
her visage. Among the women of the Nail tribe, at least among 
those whom we had the opportunity to mect, sitting on the street 
curbs, lounging in the doorways, or going through their Terpsicho- 
rean anties in the coffeehouses, there was hardly a respectable feature 
to be seen, the worn and haggard countenances and deeply furrowed 
lines plainly reading the histories of their debauched lives; add to 
this in most eases an ungainly or warped figure, clothed in a most 
bizarre attire of brilliant coloring, and elaborately assisted by a 
veritable storehouse of jewels and gold and silver ornaments, and 
we have the general make-up of these nymphs of the desert. The 
quantity of precious plate and ehains that is worn by the women 
is truly astonishing, the decoration of the person, manifestly, being 
limited only by the quantity of material that may be had to put on. 
We visited one of the coffeehouses where a portion of the evening 
was, on demand, given over to daneing, but we found the move- 
ments and the whole proceedings so slow and tiresome that we left 
almost immediately after we had disposed of our coffee. The coffee- 
house is itself{—as, indeed, we found most of the native coffeehouses 
of the country—a model of good order, wholly relieved of riotous 
manner, and the very embodiment of ease and cleanliness. We en- 
joyed the privilege of seats, but the greater number of those present 
were squatted directly upon the stone or brick flooring, or upon a 
mat or rng that was pulled over it. Rich and poor frequent these 
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houses alike, and in them are usually treated to music of a not abso- 
lutely inferior quality. To say that good coffee is to be had at the 
native coffechouses is stating a truism, and a condition which proba- 
bly few will venture to deny. Coffee is the soul of the land, and 
its history a part of the history of the people themselves. 
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XIV.—URBAN PROBLEMS. 


HIE extreme fluidity of our heterogeneous population is im- 

pressed upon us by every phenomenon of social life here in 
America. We imagine the people of Europe, on the other hand, 
after scores of gencrations of stable habitation, to have settled them- 
selves permanently and contentedly into place. This is an entirely 
erroncous assumption. As a matter of fact, they are almost as mobile 
as our own American types. ‘There are two ways in which demo- 
graphic erystallization may have taken place. A people may have 
become rigid horizontally, divided into castes, or social strata; 
or it may be geographically segregated into localized communities, 
varying in size all the way from the isolated hamlet to the highly 
individualized nation. Both of these forms of crystallization are 
breaking down to-day under the pressure of modern industrialism 
and democracy, in Europe as well as in America. Nor is it true that 
the recency of our American social life has made the phenomena of 
change more marked here than abroad. In fact, with the relies of 
the old régime on every hand, the present tendencies in Europe are 
the more startling of the two by reason of the immediate contrast. 
Demographic processes are at work which promise mighty results 
for the future. These are not cataclysmic, like the Freneh Revoln- 
tion; but being well-nigh universal, the fact that they are slow-mov- 
ing should not blind us to their ultimate effects. Such movements 
threaten to break up, not only the horizontal social stratification, 
but the vertical geographical cleavage of locality and nationality 
as well. Obviously any disturbance of these at once involves de- 
struction of the racial individuality of the continent at the same 
time. For this reason, many phases of social analysis appertain 
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directly to the sphere of natural science. The anthropologist and 
sociologist alike are called upon to take cognizance of the same phe- 
nomena. ‘Ihe physical and social sciences are equally involved 
in the determination of their laws. Certain problems of city life 
are foremost among these questions, which lie on the border line be- 
tween what were once widely separate sciences.* 

The most conservative societies in Europe are really to-day a 
seething mass of moving particles, viewed with the statistical eye. 
To borrow a familiar figure, a great population almost anywhere 
is like the atmosphere; even when apparently most quiescent, in the 
sunlight of investigation, revealing itself surcharged with myriad 
motes in ceaseless agitation. These particles, microscopic or human, 
as the case may be, are swept along in currents, determined both 
in their direetion and intensity by definite causes. With men, the 
nnpelling forces are reducible mainly to economie and social factors. 
Most powerful of these movements of population to-day is the con- 
stant trend from the rural districts to the eity. Its origin is per- 
feetly apparent. Economically it is induced by the advantages of 
co-operation in labor; perhaps it would be nearer the truth to say, 
by the necessity of aggregation imposed by nineteentl-century 
industrialism. This economie incentive to migration to the towns 
is strengthened by the social advantages of urban life, the attrac- 
tions of the erowd; often potent enough in themselves, as we know, 
to hold people to the tenement despite the opportunity for advance- 
ment, expansion, or superior comfort afforded elsewhere outside the 
city walls. The effect of these two combined motives, the economic 
plus the social, is to produce a steady drift of population toward 
the towns. This has a double significance. It promises to dis- 
solve the bonds of geographical individuality—nay, even of nation- 
ality; for a political frontier is no bar against sueh immigration, 
provided the imeentive be keen enongh. At the same time it 
opens the way for an upheaval of the horizontal or soeial stratifi- 
cation of population; since in the city, advancement or degrada- 
tion in the seale of living 1s alike possible, as nowhere else in the 
quiet life of the country. 

The sudden growth of great cities is the first result of the phe- 
nomenon of immigration which we have to note. We think of tlis 
as essentially an American problem. We comfort ourselves in our 
failures of municipal administration with that thought. This is a 
erievous deception. Most of the European cities have inereased in 
population more rapidly than in America. Shaw has emphasized 


* All footnote references in this article run to a Bibliography of the Anthropology and 
Ethnology of Europe to be published by the Boston Public Library. Full titles of all 
papers will be found under the proper authors and dates in that list. 
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the same fact in his brilliant work on Municipal Government in 
Europe. This is particularly true of great German urban ecen- 
ters.* Berlin has outgrown our own metropolis, New York, in 
less than a generation, having in twenty-five years added as many 
actual new residents as Chicago, and twice as many as Philadel- 
phia. Jfamburg has gained twice as many in population since 1875 
as Boston; Leipsic has distanced St. Louis. The same demographic 
outburst has occurred in the smaller German citics as well. Cologne 
has gained the lead over Cleveland, Buffalo, and Pittsburg, al- 
though in 1880 it was the smallest of the four. Magdeburg has 
grown faster than Providence in the last ten years. Diisseldorf 
has likewise outgrown St. Paul. Beyond the confines of the Ger- 
man Empire, from Norway to Italy, the same is true. Stockholm 
has doubled its population; Copenhagen has increased two and one 
half times; Christiania has trebled its numbers in a generation. 
Rome has increased from 184,000 in 1860 to 450,000 in 1894. 
Vienna, including its suburbs, has grown three times over within 
the same period. Paris from 1881 to 1891 absorbed four fifths of 
the total increase of population for all of France within the same 
period. 

Contemporaneously with this marvelous growth of urban cen- 
ters, we observe a progressive depopulation of the rural districts. 
What is going on in our New England States, especially in Massa- 
chusetts, is entirely characteristic of large areas in Europe. Take 
France, for example. Most of us are aware of the distressing demo- 
graphic condition of affairs in that country. One of the finest 
populations in Europe is almost at a standstill numerically; nay, 
some years show an actual decrease of population. This is not due 
to emigration abroad, for the French are notably backward in this 
respect. Nor can it be ascribed to a heavy mortality. The death 
rate has appreciably fallen during this century, in conformity with 
the great advances made in hygiene and sanitation. The marriage 
rate is lower than usual. Yet for some reason children do not 
come to cheer the land. The practical result is that Germany, the 
great political rival, seems destined to control the European military 
situation in future.f Such is the condition, viewing the country as a 
whole. Studying it in detail, the evil is still more magnified; for, 
with a stationary population for the entire country, the cities con- 
tinue to grow, draining the life blood of the rural districts year by 
year, with ever-increasing vigor. The towns are absorbing even 


* N. Brickner. Die Entwickelung der grossstiédtischen Bevélkerung im Gehiete des 
deutschen Reichs, Allgemeines statistisches Archiv, Tibingen, i, 1890, pp. 135-184. 
+ We have analyzed certain of these details in French demography in Publications of 
the American Statistical Association, iii, 1892, pp. 248 ef seq. 
VOL, LII.—43 
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more than the natural merement of country population; they are 
drawing off the middle-aged as well as the young. Thus great areas 
are being actually depopulated. For example, in the decade from 
1881 to 1891, the French eities of 80,000 inhabitants or over added 
to their respeetive numbers more than three times as many as the 
total increase of population for the entire country. Even their 
due proportion of the abnormally slow increase was denied to the 
rural districts; the ten years left them less densely populated than 
before. In 1846 almost half of the eighty-eight departments in 
France had a larger population than they have to-day. Paris alone, 
the metropolis, has, as we have already observed, absorbed four 
fifths of the entire inerease of the land; the remainder was added 
to the other large cities in proportion to their size. The British 
Isles exemphfy the same tendeney. More than half of the English 
towns with populations over 25,000 are the product of this een- 
tury. Sixty out of one hundred and five of these eities have arisen 
sinee 1825. This is, of course, due to the extension of the faetory 
system. in great measure. The same depopulation of the rural 
distriets is noted. Ten rural counties in England and Wales alone 
have fewer inhabitants than in 1851. The faet is that western 
Europe is being gradually transformed into a huge faetory town. 
It is being fed less and less from the products of its own territory. 
The wheat fields of the Americas, India, and Australia are con- 
tributing what formerly was raised by the peasantry at home. It is 
not surprising that the trend is toward the eittes; were it even more 
marked it would be no marvel. 

This growth of city populations has, then, taken place largely at 
the expense of the country. It must be so, for the urban birth 
rates are not enough in excess of the mortality, save in a few cases, 
to aecount for more than a small part of the wonderful growth 
which we have instanced. The towns are being constantly re- 
eruited from without. Nor is it an indiseriminate floeking eity- 
ward which is taking place. A process of seleetion is at work on 
a grand scale. The great majority to-day who are pouring into 
the eities are those who, like the emigrants to the United States 
in the old days of natural migration, come beeause they have the 
physical equipment and the mental disposition to seek a better- 
ment of their fortunes away from home. Of course, an appreciable 
contingent of such migrant types is composed of the merely dis- 
contented, of the restless, and the adventurous; but in the main 
the best blood of the land it is whieh feeds into the arteries of 
city life. 

Another more certain mode of proof is possible for demonstrat- 
ing that the population of eities is largely made up either of direct 
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immigrants from the country or of their immediate descendants. 
Dr. Ammon, of Carlsruhe, in a most suggestive work which we have 
constantly cited in these pages,* has carefully analyzed in detail 
the populations of certain representative cities in Baden. In Carls- 
ruhe and Freiburg, for example, he found that among the con- 
scripts examined for military service an overwhelming proportion 
of the residents were either immigrants themselves or else the chil- 
dren of immigrants. Less than eight per cent, in fact, were the chil- 
dren of city-born parents—that is to say, were the outcome of three 
generations of continued urban residence. In a similar investi- 
gation of other German cities, Hansen found that nearly one half 
their residents were of direct country descent. In London it has 
been shown that over one third of its population are immigrants; 
and in Paris the same is true. For thirty of the principal cities of 
Europe it has been ealeulated that only about one fifth of their in- 
crease is from the loins of their own people, the overwhelming ma- 
jority being of country birth. One direct result of this state of 
affairs is that cities as a rule contain more than their due proportion 
of middle-aged adults. They do not immigrate until they have 
attained majority; they do not marry till comparatively late in life, 
so that children and young persons form an unusually small percent- 
age of the entire population. The aged, moreover, often betake 
themselves to the country after the stress of life is abated. They 
return to their place of birth, there to spend the last days in peace. 
These latter, together with those who are driven back to their homes 
by the fieree competitions of city hfe, constitute a certain feeble 
counter eurrent of migration from the city outward. Yet this is 
insignificant compared with the inflowimg tide. Thousands are 
yearly pouring into the towns, while those who emerge may be 
numbered by hundreds, perhaps even by seores. The faet is that 
the great majority of these immigrants either fall by the way: or 
else their line, lacking vitality, dwindling in numbers either through 
late marriages and few children, or else the opposite extreme of over- 
production and abnormal mortality, comes to naught in a few gen- 
erations. Thus the steady influx of immigration goes on. Truly, 
cities are, as has been observed, “consumers of population.” Our 
problem here is to determine whether such consumption is being 
apphed equally to all our raeial types; if not, the future of Europe, 
ethnically, can not but be profoundly affected. The future char- 
acter of European peoples will be largely determined by this cireum- 
stance. From the point of view of relative increase, the German 
nation is undoubtedly in the lead, especially as compared with the 
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French. Equally important, however, is it to consider the relative 
destruction which is annually being waged. If, as is asserted, these 
prolific Teutons are pre-eminently a city type, and if thereby they 
lay themselves open to decimation, the future balance of power in 
Europe may not be so completely disturbed after all. 

These various social phenomena have been most ably correlated 
in a rather suggestive broad-line sketch of a mode of social selection 
given by Hansen.* Basing his hypothesis upon data derived in the 
main from the cities of Germany, he distinguishes in any given 
population what he designates as three degrees of vital and psychic 
capacity respectively. The vitality is measured in each class by 
the ratio of the birth to the death-rate. The first vitality rank con- 
sists of the well-to-do country people, leading a tranquil existence, 
healthy in mind and body, free alike from dread or aspiration. 
This class inereases rapidly by birth, and loses relatively few by 
premature mortality. It has enough and to spare in numbers. Both 
eountry and city alike depend upon it for future growth. Below 
this is a second vitality rank, composed of the middle classes in the 
towns. Jferein we find a somewhat lower birth rate; ambition and 
possibility of social advancement become effective in limiting the 
size of families. Coincident with this is a low death rate, owing 
to material comfort and a goodly intelligence. This class holds its 
own in numbers, perhaps contributes slightly to swell the census 
returns from year to year. Below this lies the third vitality rank, 
composed of the great mass of the urban populations, the unskilled 
labor and the poorer artisans. Here oecur an abnormally high 
birth rate, little self-restraint, and, through ignorance and poverty, 
an inordinately high rate of mortality. This is the portion of the 
eity population continually reeruited from the country or through 
rejects from the superior classes—those, that is to say, who fail in 
the intense competition of the upper grades of society. Measured 
by vitality alone, it would appear that the first rank we have de- 
seribed—the average country population—were the ideal one. Ap- 
plying, however, the tests of intellectual capacity, Hansen discovers 
curious cross-cleavages. Jor the country population is being con- 
tinually drained of its best blood; those who are energetie or am- 
bitious in the majority of cases leaving their homes to seek success 
in the eity. Thus an intellectual residuum is left on the soil, repre- 
senting merely the average intelligence; perhaps, if near a great 
metropolis, even falling below the normal in this respeet. Those 
in their turn who emigrate to the towns are speedily sorted by 
inexorable fate. Some achieve success; the majority perhaps go 
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to swell the other middle classes; or else, entirely worsted in the 
struggle, land in a generation or two in the lowest ranks of all. 
Thus a continual tide of migration becomes necessary to insure 
stability in numbers in the entire population. This ingenious 
scheme, too simple of course to be entirely correct, as Giddings has 
suggestively pointed out,* does nevertheless contain a germ of 
truth. Our problem is to test its applicability to modern condi- 
tions by a study of purely anthropological facts. 

The first physical characteristic of urban populations, as com- 
pared with those of country districts, which we have to note, is their 
tendency toward that elongated shape of head which is character- 
istic of two of our principal racial types, the Teutonic and the 
Mediterranean respectively. 

It seems as if for some reason the broad-headed Alpine race was 
distinctly a rural type. This we might have expected from the per- 
sistency with which it clings, as we have scen, all over Europe, to 
the mountainous or otherwise isolated areas. Thirty years ago an 
observer in the ethnically Alpine district of south central France 
noted an appreciable difference between town and country in the 
head form of the people.t In a half dozen of the smaller cities his 
observations pointed to a greater prevalence of the long-headed type 
than in the country round about. In the same year, in the 
city of Modena in Italy, investigations of the town and country 
populations, instituted for entirely different purposes, brought the 
same peculiarity to hght.{ These facts escaped notice, however, 
for about a quarter of a century. In entire ignorance of them, in 
1889, a gifted young professor in the university-at Montpellier in 
southern France, having for some years been occupied in outlining 
various theories of social selection, stumbled upon a surprising natu- 
ral phenomenon.* On examination of a considerable series of skulls, 
dating from various periods in the last two hundred years, which 
had been preserved in crypts at Montpellier, he found that the upper 
classes, as compared with the plebeian population, contained a much 
larger percentage of long-headed crania. These crania of the aris- 
tocracy, in other words, seemed to conform much more nearly to 
the head form of the Teutonic race than those of the common 
people. Additional interest was awakened in the following year 
by the researches of Dr. Ammon, of Carlsruhe, who, working again 
in entire independence upon measurements of thousands of con- 
scripts of the Grand Duchy of Baden, discovered radical differences 


* Principles of Sociology, pp. 342 et seq. 
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here between the head form in city and country, and between the 
upper and lower classes in the larger towns.* Several explana- 
tions for this were possible. The direct influence of urban life 
might conceivably have brought it about, acting through superior 
education, habits of hfe, and the ke. There was no psychologi- 
eal basis for this assumption. Another tenable hypothesis was 
that in these cities, situated, as we have endeavored to show, in 
a land where two racial types of population were existing side by 
side, the city for some reason exerted superior powers of attraction 
upon the long-headed race. If this were true, then, by a combined 
process of social and racial selection, Carlsruhe, Freiburg, Mann- 
heim, and the other towns would be continually drawing unto 
themselves that tall and blond Teutonie type of population which, 
as history teaches us, has dominated social and political affairs in 
Europe for centuries. This suggested itself as the probable solution 
of the question; and investigations all over Europe during the last 
five years have been directed to the further analysis of the matter. 
This was not an entirely new discovery even for Germany; the 
same fact had been previously noted in Wiirtemberg, that the peas- 
antry were noticeably rounder-headed than the upper classes. 
Yet Ammon undoubtedly first gave detailed proof of its existence, 
basing it upon a great number of physical measurements; and he 
undonbtedly first recognized its profound significance for the 
future. To him belongs the honor of the discovery of the so-called 
“ Ammon’s law,” that the Teutonic race betrays almost everywhere 
a marked penchant for city lite. ‘This is all the more surprising as 
Tacitus tells us that the ancient Germans, unlike the Italians, were 
strongly imbued with a hatred of communal existence. We have no 
time to give in detail all the evidence which has been accumulated 
in favor of its validity. The fact of greater frequency of the long- 
headed type in town populations, as compared with rural districts, 
has been established by Lapouge in a great number of investigations 
all through central and southern France ¢ and in Brittany.* Col- 
lignon, foremost authority upon the physical anthropology of 
France, gives in his adherence to it as a general rule, finding it 
applicable to Bordeaux and nearly all the cities of the southwest.|| 
It seems to hold true in Vienna, which with its suburbs forms a 
little islet of Teutonic long-headedness in Austria.* Jn northern 
Italy the long-headedness is quite universally more prevalent in all 


* Ammon, 1890; and 1898, p. 72. + Von Holder, 1876, p. 15. 
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the cities, although the opposite is more often true south of Rome.* 
It is true of Paris and Lyons especially, the department of the Seine 
bemg well below the average for France and for the neighboring 
departments.¢ In Spain the only indication of the law is offered 
by Madrid, where nearly seven hundred conscripts have been meas- 
ured in detail.t In this latter country, as in the British Isles,” and 
in southern Italy, as we have observed, everywhere in fact on the 
outskirts of Europe where the Alpine broad-headed race is but 
sparscly represented, we find the contrasts in head form between 
city and country absent in great measure. Observations on four 
hundred and eighty-seven American college students have not 
yielded me any differences in this respect. Only where the Alpine 
race forms an appreciable element in the population does “ Ammon’s 
law ” appear to hold true. 

The cireumstanee which we have mentioned, that only in those 
portions of Europe where the Alpine broad-headed type is strongly 
in evidence do we find a more prevalent long-headedness in the city 
populations, suggests a criticism upon the somewhat extravagant 
claims to the universality of “ Ammon’s law.” made by ardent dis- 
ciples of the school of so-called “ anthropo-sociologists.” It is this: 
City populations are the inevitable result of great intermixture of 
blood; they of necessity contain a hodge-podge of all the ethnic ele- 
ments which lie within the territory tributary to them, which, in 
other words, le within what Lapouge has aptly termed their 
“ spheres of attraction.” || As a whole, one should not expect to find 
the extreme individuality of type in the cities, which can persist 
alone in the isolated areas free from ethnic intermixture. If, as in 
Baden, in Brittany, or along the Rhone Valley, an extremely broad- 
headed type of population is localized in the mountains, as we know 
it is all over Europe; while along the rivers and on the seacoast are 
found many representatives of an immigrant Teutonic long-headed 
people; it would not be surprising that cities located on the border 
line of the two areas should contain a majority of human types 
intermediate between the two extremes on either side. These city 
populations would naturally be longer-headed than the pure Alpine 
race behind them in the mountains, and coincidently broader-headed 
than the pure Teutons along the rivers and on the seacoast. The 
experience of Italy is instructive. In this country the transition 
from a pure Alpine broad-headed population in the north to an 
equally pure and Jong-headed Mediterranean type m the south is 


* Livi, 1896 a, pp. 87-89, 147, 148, 151, 159, and 187, + Lapouge, 1897, p 70. 
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perfeetly regular, as our maps in the Oetober (1897) number of this 
series have made manifest. It has been established that while the 
eities in the north are less broad-headed than the country, in mid- 
Italy no appreciable difference between the two exists; and in the 
south, the eities being ever nearer the mean for the country as a 
whole, aetually eontain fewer long-headed individuals than the 
rural distriets. This consideration, which no statistician ean fail to 
keep in mind, seems, however, to be insufficient to aeeount for the 
entire phenomenon, especially north of the Alps. We are foreed to 
the eonelusion, in other words, that there is some mental eharacter- 
istie of the long-headed raee or types, either their energy, ambi- 
tion, or hardiness, which makes them peculiarly prone to migrate 
from the eountry to the city; or else, what would eompass the same 
result, a peeuliar disinclination on the part of the broad-headed 
Alpine raee of central Europe thus to betake itself to the towns. 
The result in either ease would be to leave the fate of the urban 
populations to be determined more and more by the long-headed 
type. 

A second mode of proof of the peculiar tendeney of the long- 
headed type to gravitate toward the city is based upon the detailed 
study of individuals, tracing each person from his plaee of birth, 
or from generation to generation from the rural origin to the final 
urban residenee. Dr. Ammon divided his conscripts into three 
classes: The urban, those whose fathers were of eity birth, as well 
as themselves; the semi-urban, comprising those born in eities, but 
whose fathers were immigrants from the country; and, thirdly, the 
semi-rural elass, who, born in the eountry, had themselves taken 
up an abode in the eity. Comparing these three elasses with those 
who were still domiciled in the eountry, a regularly increasing 
long-headedness was apparent in each generation. Lapouge. and 
his diseiples in Franee are now eollecting muelh valuable informa- 
tion upon this point whieh ean not fail to be suggestive when aecu- 
mulated in sufficient amount. Everything goes to prove a slight 
but quite general tendeney toward this peeuliar physieal charac- 
teristic in the town populations, or in the migratory elass, which has 
either the eourage, the energy, or the physical ability to seek its for- 
tunes at a distance from its rural birthplaee. 

Is this phenomenon, the segregation of a long-headed physical 
type in city populations, merely the manifestation of a restless tend- 
ency on the part of the Teutonie raee to reassert itself in the new 
phases of nineteenth-century competition? All through history 
this type has been eharaeteristie of the dominant classes, especially 
in military and politieal, perhaps rather than purely intellectual, 
affairs. All the leading dynasties of Europe have long been re- 
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eruited from its ranks. The contrast of this type, whose energy 
has carried it all over Europe, with the persistently sedentary Alpine 
race is very marked. A certain passivity, or patience, is character- 
istic of the Alpine peasantry. This is true all the way from north- 
western Spain, where Tubino (1877) notes its degeneration into 
morosity in the peasantry, as far as Russia, where the great inert 
Slavic horde of northeastern Europe submits with abject resig- 
nation to the politieal despotism of the house of the Romanoffs. 
Ordinarily a negative factor in politics, always socially conserva- 
tive, this race when once aroused becomes irresistible. As a rule, 
not characterized by the domineering spirit of the Teuton, this 
Alpine type makes a comfortable and contented neighbor, a re- 
signed and peaceful subject. Whether this rather negative char- 
acter of the Alpine race is entirely innate: or whether it is in 
part, like many of its social phenomena, merely a reflection from 
the almost invariably inhospitable habitat in which it has long been 
isolated, we may not pretend to decide. 

The peculiar temperament of the Alpine population comes to 
the surface in political affairs, being attested by great conservatism. 
This reactionary instinct is in the long run far more common to all 
human nature, I believe, than is generally supposed; in the Alpine 
Celt it is developed or conserved, if you please, to a marked degree. 
Socially, the peculiarities of disposition we have mentioned are 
of even greater importance, as we sought to impress in our preced- 
ing article. In fact, the future of the type depends largely upon 
this circumstance. The most persistent attribute of the Alpine Celt 
is his extreme attachment to the soil, or, perhaps, better, to locality. 
He seems to be a sedentary type par excellence; he seldom migrates, 
except after great provocation; so that, once settled, he clings to his 
patrimony through all persecution, climatic or human. If he mi- 
grates to the cities, as does the “mobile” Tenton, he generally 
returns home to the country to spend his last days in peace. Such 
re-emigration of the Alpine type late in life is in fact offered by Col- 
lignon * as the main explanation for the prevalence of the long- 
headed variety in the towns to-day. He inclines to this view rather 
than to the theory that it is due to the greater number of the immi- 
grant Teutons, as Ammon and Lapouge are disposed to maintain. 
At all events, whichever explanation be true, the fact that mental 
differences between our racial types exist, if they become ac- 
centuated with the ever-increasing pressure of civilization, can 
not but profoundly affect the future complexion of European 
populations. A phase of racial or social competition of such 


* 1895, p. 125, 


6A POPULAR SCIENCE MONTHLY. 


magnitude that we hesitate to predict its possible effects, is at once 
suggested. 

Let us now for a moment take up the consideration of a second 
physical characteristic of city populations—viz., stature. Some 
interesting points are concerned herein. The apparently contradie- 
tory testimony in this respect becomes in itself highly suggestive, 
I think, for the student of social problems. A few of the older 
observers found that city populations sometimes surpassed those of 
the country in the average of bodily height. Thus Quetelet * 
and Villermé (1829) discovered such a superiority of stature in 
the Belgian cities, amounting to several centimetres. From this 
coincidence Quetelet derived a law to the effect that the superior 
advantages of urban residence were directly reflected in the physical 
development of the people. This hypothesis is now definitely dis- 
proved by all the data available. If there be a law at all in respect 
of average statures, it demonstrates rather the depressing effects of 
city life than the reverse. Jor example, Hamburg is far below 
the average for Germany; + Dunant (1867) finds it true in Geneva; 
Pagliani observed it in Turin. The city of Madrid contains almost 
the shortest male population in all Spain; only one province, Valla- 
dolid, standing slightly below it. Residents of its poorer quarters 
are absolutely the shortest in the entire peninsula.{ All over Britain 
there are indications of the same law, that town populations are on 
the average comparatively short of stature. The townsmen of Glas- 
gow and Edinburgh are four inches or more shorter than the 
country folk roundabout, and thirty-six pounds on the average 
lighter in weight.* Dr. Beddoe, the great authority upon this sub- 
ject, concludes his investigation of the population of Great Britain 
thus: “It may therefore be taken as proved that the stature of men 
in the large towns of Britain is lowered considerably below the 
standard of the nation, and as probable that such degradation is 
hereditary and progressive.||_ Not all authorities are able to find 
such differences, espeeially in the less industrially developed por- 
tions of Europe; as in Hungary, where Scheiber * could detect no 
variation between city and country at all. Ammon, in Baden, alone 
among modern observers, finds a higher average stature in the cities. 
Ife ascribes it to greater frequency of the tall Teutonic type.? 
Nevertheless, the trend of testimony is in favor of Beddoe’s view, as 
a rule; especially when applied to the great modern factory towns, 
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where contributory influences, such as professional selection and the 
like, come into operation.* 

A most important point in this connection is the great vari- 
ability of city populations in size. All observers comment upon this. 
It is of profound significance. The people of the west and east ends 
in each city differ widely. The population of the aristocratic 
quarters is often found to excecd in stature the people of the tene- 
ment districts. Manouvricr (1888) has analyzed the Parisians 
most suggestively in this respect, giving a map to show his results. 
In Madrid also it appears that the well-to-do people are nearly 
two inches taller on the average than the residents of the poorer 
quarters.} We should expect this, of course, as a direct result of 
the depressing influence of unfavorable environment. Yet there 
is apparently another factor underlying that—viz., social selection. 
While cities contain so large a proportion of degenerate physical 
types as on the average to fall below the surrounding country in 
stature, nevertheless they also are found to inelnde an inordinately 
large number of very tall and well-developed individuals. In other 
words, compared with the rural districts where all men are sub- 
ject to the same conditions of life, we discover in the city that the 
population has differentiated into the very tall and the very short. 
This is true in Hamburg; ¢ it holds good in many of the cities of 
Switzerland, especially in Basle,* where it has been found that the 
percentage of tall men, over five feet seven inches in height, 1s 
nearly twice that in the country roundabout. At the same time 
the stunted individuals are in the same city two and a half times 
as frequent as outside the city walls. In Modena a similar fre- 
quency of very tall men has been noted.|| The explanation is simple. 
The tall men are in the main those vigorous, mettlesome, presum- 
ably healthy individuals, who have themselves, or in the person of 
their fathers, come to the city in search of the prizes which urban 
life has to offer to the successful. On the other hand, the degen- 
erate, the stunted, those who entirely ontnumber the others, so far 
as to drag the average for the city as a whole below the normal, are 
the grist turned out by the city mill. They are the product of the 
tenement, the sweat shop, vice, and crime. Of course, normally 
developed men, as ever, constitute the main bulk of the population; 
but these two widely divergent classes attain a very considerable 
representation. As an example of the influence of sneh selection, 
Dr. Beddoe remarks upon the noticeably short stature of all the 
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agricultural counties about London, being even less than in the 
metropolis itself.* On the other hand, the Anthropometric Com- 
mittee of the British Association for the Advancement of Science,t 
measuring more among the upper classes in London, found them to 
exceed both in height and weight the peasantry in Hertfordshire, 
near by. This need not disprove Dr. Beddoe’s assertion. In fact, 
the contradictory evidence is very valuable for that reason. The 
only way to account for it is to suppose that the constant draft upon 
these suburban populations for their most powerful men, for service 
in the neighboring city as policemen, porters, firemen, and in other 
picked professions, has depleted the land of all its best specimens. 
Such an inflowing current always tends cityward. Everything 
points to the conclusion, on the other hand, that the final product 
of the continued residence of such sorted populations in the city 
is to divide them into the chosen few who succeed and rise socially, 
and the many who descend, in the social scale as well as in stature, 
until their line becomes extinct. As they differentiate thus, they 
migrate within the city. The few drift toward the West End, 
toward the Champs Ilysées or Fifth Avenue, where they maintain 
the high physical standard of the quarter; the others gravitate no 
less irresistibly toward Cheapside and the Bowery. 

We have seen thus far that evidence seems to point to an aggre- 
gation of the Teutonic long-headed population in the urban centers 
of Europe. Perhaps a part of the tall stature in some cities may 
be due to such racial causes. <A curious anomaly now remains, how- 
ever, to be noted. City populations appear to manifest a distinct 
tendency toward brunetteness—that is to say, they seem to comprise 
an abnormal proportion of brunette traits, as compared with the 
neighboring rural districts. The first notice of this is due to Mayr.t 
who, studying some 760,000 school children in Bavaria, stumbled 
upon it unexpectedly. Although blondes were in a very decided 
majority in the kingdom as a whole, the cities all contained a notice- 
able preponderance of brunette traits. This tendency was strikingly 
shown to characterize the entire German Empire when its six mil- 
lion school children were examined under Virchow’s direction.” In 
twenty-five out of thirty-three of the larger citics were the brunette 
traits more frequent than in the country. In Metz alone was there 
a decided preponderance of blondes, due perhaps to the reeent Ger- 
manization of Alsace-Lorraine as a result of political circumstances. 
Broadly viewed, all the larger cities, dating from the period prior 
to 1850, showed this brunette peculiarity in their school children. 
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Quite independently Dr. Beddoe discovered the same fact in the 
Rhine cities, basing his conclusions, however, entirely upon adults.* 
Here again, as in the case of the head form, we must reckon with 
the fact that city populations are always, by reason of intermixture, 
a mean, intermediate between the extremes presented by the 
country at large. So in northern blond Hanover the cities should 
contain more dark traits than the country; in Bavaria, on the con- 
trary, we should expect them, for this same reason, to be somewhat 
more blond. Nevertheless, this would not aecount for the dark 
hair in certain Prussian citics, which contain more than twice as 
many dark as there are light traits; and in Bavaria, as we have seen, 
the actual condition is exactly the reverse of what might have been 
statistically expeeted. 

Austria offers confirmation of the same tendency toward bru- 
netteness in twenty-four out of its thirty-three principal cities.t 
Farther south, in Italy, it was noted much earlier that cities con- 
tained fewer blondes than were common in the rural districts round- 
about.t The rule has been corroborated for the greater part of 
the country, since Livi* finds that even in the thirty-two darkest 
provinces, where towns tending toward the mean for the country 
should contain more blondes than the suburban districts, twenty-one 
of the eapital cities show the reverse relation, while only nine 
conform to statistical probability. For Switzerland alone the evi- | 
dence is conflicting.|| Applying the rule to the cities of the British 
Isles, Dr. Beddoe finds it to hold good especially in the color of the 
hair. So uniform is the testimony in this direction that those 
who, like Ammon ? and Lapouge, have aseribed the long-headed- 
ness of city populations to a predominance of the Teutonic racial 
type, now acknowledge this tendency toward brunetteness in spite, 
in this ease, of ethnic probabilities to the contrary. The relative 
frequency, in fact, of long-headedness and coincidently of brunctte 
characteristics induced Lapouge to designate this combination the 
“foreordained urban type.” 4 In conclusion, let us add, not as 
additional testimony, for the data are too defective, that among five 
hundred American students at the Institute of Technology in Bos- 
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ton, roughly classified, there were nine per cent of pure brunette 
type among those of country birth and traming, while among those 
of urban birth and parentage the percentage of such brunctte type 
rose as high as fifteen. The arbitrary limit of twenty thousand in- 
habitants was here adopted as distinguishing city from suburban 
populations. Dark hair was noticeably more frequent in the last 
named group. 

It is not improbable that there is in brunctteness, in the dark 
hair and eye, some indication of vital superiority. If this were so, 
it would serve as a partial explanation for the social phenomenon 
which we have been at so much pains to deseribe. If in the same 
community there were a slight vital advantage in brunctteness, we 
should expect to find that type slowly aggregating in the cities; 
for it requires energy and courage, pliysical as well as mental, not 
only to break the ties of home and migrate, but also to maintain 
one’s self afterward under the stress of urban life. Sclection thus 
would be doubly operative. It would determine the character both 
of the urban immigrants and, to coin a phrase, of the urban per- 
sistents as well. The idea is worth developing a bit. 

Eminent authority stands sponsor for the theorem that pig- 
mentation in the lower animals is an important factor m the great 
struggle for survival.* One proof of this is that albinos in all 
species are apt to be defective in keenness of sense, thereby being 
placed at a great disadvantage in the competition for existence 
with their fellows. Pigmentation, especially im the organs of 
sense, seems to be essential to their full development. As a result, 
with the coincident disadvantage due to their conspicuous color, 
such albinos are ruthlessly weeded out by the processes of natural 
selection; their non-existence in a state of Nature is noticeable. 
Darwin and others cite nnmerous examples of the defective senses 
of such non-pigmented animals. Thus, in Virginia, the white pigs 
of the colonists perished miserably by partaking of certain poison- 
ous roots which the dark-colored hogs avoided by reason of keener 
sense diserimination. In Italy, the same exemption of black sheep 
from accidental poisoning, to which their white companions were 
subject, has been noted. Animals so far removed from one another 
as the horse and the rhinoceros are said to suffer from a defective 
sense of smell when they are of the albino type. It is a fact of 
comnion observation that white cats with blue eyes are quite often 
deaf. 

Other examples might be cited of similar import. They all 
tend to justify Alfred Russel Wallace’s conclusion that pigmenta- 


* Dr. Wiliam Ogle, in Medico-Chirurgical Transactions, liiil, 1870, pp. 2638 e¢ seq. 
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tion, if not absolutely necessary, at least conduces to acuteness of 
sense; and that where abundantly present it is often an index of 
vitality.* This eminent naturalist even ventures to connect the 
ageressiveness of the male sex among the lower animals with its 
brilhancy of coloring. 

Applying these considerations to man, evidence is not entirely 
wanting to support De Candolle’s (1887) thesis that “ pigmentation 
is an index of force.” Disease often produces a change in the direc- 
tion of blondness, as Dr. Beddoe has observed; asserting, as he does, 
that this trait in general is due to a defect of secretion. The case of 
the negro, cited by Ogle, whose depigmentation was accompanied 
by a loss of the sense of smell, is a pertinent one. The phenomenon 
of light-haired childhood and of gray-haired senility points to the 
same conclusion. A million soldiers observed during our civil 
war afforded data for Baxter’s + assertion that the brunette type, 
on the whole, opposed a greater resistance to disease, and offered 
more hope of recovery from injuries in the field. Dr. Beddoe finds 
in Bristol that the dark-haired children are more tenacious of 
life, and asserts a distinct superiority of the brunette type in the 
severe competitions induced by urban life.{ It is not for us to 
settle the matter here and now. The solution belongs to the physi- 
ologist. As statisticians it behooves us to note facts, leaving choice 
of explanations to others more competent to judge. It must be 
said in conclusion, however, that present tendencies certainly point 
in the direction of some relation between pigmentation and gen- 
eral physiological and mental vigor. If this be established, it will 
go far to explain some of these curious differences between country 
and city which we have noted. 

From the preceding formidable array of testimony it appears 
that the tendeney of urban populations is certainly not toward the 
pure blond, long-headed, and tall Teutonic type. The phenomenon 
of urban selection is something more complex than a mere migra- 
tion of a single racial element in the population toward the cities. 
The physical characteristics of townsmen are too contradictory for 
ethnic explanations alone. A process of physiological and social 
rather than of ethnic selection seems to be at work in addition. 
To be sure, the tendencies are slight; we are not even certain of 
their universal existence at all. We are merely watching for their 
verification or disproof. There is, however, nothing improbable 
in the phenomena we have noted. Naturalists have always turned 


* Address in Transactions of the British Association for the Advancement of Science, 
1876, pp. 100 e¢ seq. 
+ 1875, i, pp. 61 and 72, $ 1885, p. 223, and 1899, p. 115. 
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to the environment for the final solution of many of the great prob- 
lems of Nature. In this case we have to do with one of the most 
sudden and radical changes of environment known to man. Every 
condition of city life, mental as well as physical, is at the polar 
extreme from those which prevail in the country. To deny that 
great modifications in human structure and functions may be 
effected by a change from one to the other is to gainsay all the 
facts of natural history. 


Our long series of articles now draws to a close. It has been 
shown with what infinite pains, slowly through hundreds of gen- 
erations, human beings in Europe have been shaping themselves 
to the conditions imposed by Nature. We have followed men in 
their migrations over the face of the continent; we have analyzed 
the forces making for change, which have played upon them; we 
have seen how tenaciously they have clung to the type oftheir 
ancestors throughout all the vicissitudes of ages. Whether twen- 
tieth-century urban life, with all the social changes which it 
nnplies, will finally eradicate all traces of etlinic descent remains 
to be seen. Certainly the pages of ethnic history, written in man’s 
physical constitution, are rapidly blurring before our eyes. To 
be deciphered at all, they require the instant attention of Enro- 
pean scientists. As for us in America, our field of investigation is 
mapped out with equal clearness. We know with some certainty, 
thanks to the unselfish and stupendous exertions of sueh men as 
Beddoe, Collingnon, Ranke, Livi, and a host of their fellows in 
Europe whose work we have been outlining, what is the raw mate- 
rial of which our heterogeneous American population is to be com- 
posed. They have analyzed the sources of the great human stream 
which is flowing continually westward to our shores. They have 
acquainted us with the physical character of the communitics 
whence come those who, as immigrants, cast in their lot with Amer- 
ica for good or ill. It behooves us at once to know whether we 
are drawing off the scum, the lees, or the pure waters in this in- 
flowing tide. Then, again, we have to determine the effects of this 
novel life—its climate, its social conditions, its material prosperity, 
and, above all, its ceaseless intermingling of all strains and classes— 
upon the physical constitution of the original ethnic stoeks. Such 
are the problems which confront us. May we take up the scientific 
burden where our European confréres must of necessity lay it down; 
and, in the same devotion to knowledge for its own pure sake, bear 
it a step further along the way! 
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THE GREAT SIERRA NEVADA FAULT SCARP. 
By HAROLD W. FAIRBANKS, Pu. D. 


FYPNLAT portion of California lying east of the crest of the Sierra 

Nevada Mountaius has had a remarkable geological history. 
There are many phenomena to be witnessed m that region which 
possess much interest aside trom their purely scientific aspect, and 
deserve to be better known than they are at present. ‘The enormous 
scale ou which faulting has taken place, resulting in the precipitous 
eastern wall of the Sierra Nevadas, and the variety and extent of 
the comparatively recent volcanic outbursts along the lines of frac- 
ture, bring the magnitude of geological processes vividly betore our 
eyes. There are probably uo better examples of topographie fea- 
tures due to the elevation and depression of great blocks of the 
earth’s crust, through the formation of faults, to be found in any 
other portion of the world. From a scenic standpoint, also, the 
region is unique. The lofty, jagged crest of the Sierras rises over 
fourteen thousand feet, cnlumimating in Mount Whitney, the highest 
peak in the United States south of Alaska, while in marked contrast 
to the ice and snow of these mountain heights are the hot and 
scorching wastes of Death Valley, which lies but a short distanee to 
the east, depressed over three hundred feet below the level of the 
sea. Snow-clad mountain and desert sand, mighty earth blocks, vol- 
canie eraters, lava flows, and alkaline lakes—where ean be found 
greater attractions for the student of Nature? 

The Sierra Nevada Mountains, having a length of over three 
hundred miles and a width of seventy-five miles, consist essentially 
throughout mnueh of their extent of one great block of the carth’s 
crust, having been elevated along a north-and-south line through a 
series of movements which have been frequently repeated during a 
long period of geological time. The block as a whole was not ele- 
vated, but tilted from the east, so that on that side there is an abrupt 
wall many thousands of fect in height, while on the west the slope is 
long and gradual. Owing to this faet it is only when seen from 
some point at its eastern base that the magiitude of this range of 
mountains is appreciated. Although the valleys at the eastern foot 
of the mountains vary from three thousand to six thousand feet mm 
altitude, the wall of rock forming the scarp rises so abruptly and 
with such colossal proportions that it is absolutely overpowering i 
its grandeur. To the east and running parallel with the Sierra 
Nevadas are other giant ranges formed in much the same manner, 
being only shghtly lower but separated froin each other by desert 
valleys. 
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The mighty eastern scarp im all its distimetness might be con- 
sidered as beginning on the south in the vicinity of Walker’s Pass. 
With a gentle curve it sweeps toward the north, rising higher and 


Mount Whitney, rrom Lone Pine Canon. 


higher for a hundred miles, until enlminating in the jagged peaks 
northwest of Owen’s Lake, where Mount Whitney reaches an alti- 
tude of fifteen thousand six hundred feet above the level of the sea. 
From this pomt there is only a shght descent for a hundred miles 
more, beyond which toward Lake Tahoe its extreme height and rug- 
gedness are lost, the single fault line being replaced by several whose 
displacements are less. ‘The scenic effect is grandest from Owen’s 
Valley, where the mountain wall bounding it on the west, even and 
regular in its general outline save for the deep transverse gorges, 
rises eight thousand to ten thousand feet above the valley. Viewed 
from the Inyo Range opposite, the evenness of the crest is remark- 
able. The great peaks are not isolated, as is Mount Shasta, so that 
their individual grandeur is lost in the general effect. Owen’s Valley 
has a length of about a hundred miles and a width of six to twelve 
miles, with an even sand floor much of the distance. On the edges 
the floor gradually slopes upward through the débris fans covered 
with sagebrush to the bordering mountains. The scenery of this 
valley is not alone due to the Sierra Nevadas, for on its eastern 
side, running parallel with the former mountains, is another range 
known at its sonthern end as the Inyo Range, and toward the north 
as the White Mountains. These, if less clevated and rugged, never- 
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theless possess remarkable proportions, rising five thousand to eight 
thousand feet above the valley and terminating in White Mountain 
peak, with an altitude of more than thirteen thousand feet. It will 
thus be seen that Owen’s Valley oceupies a troughlike depression 
between two parallel earth ridges or fault blocks. It also divides 
the arid from the non-arid regions. The crests of the two ranges 
are but eighteen miles apart, with this depression nearly two miles 
deep between them. ‘The western wall is white with snow mueh of 
the year, and from its rugged cafions issue numerous streams util- 
ized for irrigating the valley; the eastern range, on the contrary, 
is comparatively barren, snow lies on it but a short time, and run- 
ning streams reaching the valley are rare. Owen’s Lake lies toward 
the south at the lower end of the valley. Its greatest diameter is 
about eighteen miles, but it has no outlet and is quite shallow. It 
is probable that at one time its waters emptied southward through 
the continuation of this fault valley into the great wastes of the Salt 
Wells Desert. The water of the lake is impregnated with sodium 
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chloride, sodium carbonates, and sulphates. ‘The soda is present 
in such large amount that it is obtained in commercial quantities. 
When the water is evaporated in shallow ponds or tanks the car- 
bonates of soda crystallize out first, and are thus easily separated 
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from the other ingredients. The lake is fed chiefly by Owen’s 
River, but at the present time it 1s slowly sinking. Whether this 
is due to growing aridity of the climate or beeause so much water is 
taken from the streams for irrigation is not known. 

As we go north from the upper end of Owen’s Valley a vast 
table-land of lava and voleanie ash is encountered, extending to 
Mono Lake. On the extreme head of Owen’s River the volcanic 
material rises to the sumiit of the Sierras, almost obliterating the 
fault searp for a number of miles. 

Mono Lake is nearly circular, with a diameter of twelve miles. 
It has an elevation ot a little more than six thousand feet, being 
about two thousand feet higher than Owen’s Lake, and like the 
latter extends up to the very base of the fault cliffs forming the 
eastern wall of the mountains. The water is inteusely alkaline, 
quite closely resembling in composition that of Owen’s Lake. It is 
situated in a depression in the sandy desert, being surrounded by 
sand and voleanic roeks on all sides except the west, where rise the 
snowy peaks of the Sierra Nevadas to an elevation of more than 
thirteen thousand fect. Although the monntains at this point are 
still very imposing, their grandeur does not compare with those 
farther south in Owen’s Valley. As we continue northward toward 
Lake Tahoe it appears that there are two or more fault lines to be 
made out, the lake itself, according to geologists, oceupying a de- 
pression caused by the sinking of one of these blocks. 

The geological history of mueh of the region along this series 
of mighty fault fissures which have resulted in the formation of the 
Sierra Nevada Mountains is as yet not thoroughly known. The 
glacial history of Mono Lake and the adoining portion of the 
Sierras has been studied by Russell, and is better known than that 
farther sonth. It has been thought by Mr. Lindgren, of the United 
States Geological Survey, that, following the period of volcanie 
aetivity near the close of the Jurassie which finally culminated in the 
formation of enormous fused granite magmas, the portion of the 
crust embracing the Sierra Nevadas and the Great Basin became 
arched upward. As the result of this, a strain was set up which 
finally gave rise to north-and-south fault lines, and the region east 
of that now oceupied by the Sierra Nevadas began to settle. This 
is supposed to have been inaugurated during the Cretaceons, and 
has continued at various times and in different amounts down 
to the present time. ‘Toward the elose of the Tertiary the dis- 
placement of the Sierra Nevada fanlt bloek was markedly inereased, 
giving the range approximately its present outlines. ‘There are 
many indications that an equilibrium has not yet been reaehed, as 
shown by the slip which took place at the time of the earthquake 
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of 1872. West of Mono Lake the total displacement ean not be 
less than six thousand feet, while farther south in Owen’s Valley it 
must have reached eight thousand to ten thousand feet, if not more. 
Following the first faulting in the Cretaceous outlining the re- 
gion oceupied by the Sierra Nevada Mountains, the erosive agencies 
began to work actively, for the area was undoubtedly high and 
rugged. In the course of time the mountains were worn down in 
plaees to an approximately base-leveled condition, and erosion almost 
ceased. Asa result of the renewed elevation in the latter part of the 
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Tertiary, rapid erosion was again inaugurated and the present deep 
cafions were exeavated. While these cafions on both slopes are ex- 
ccedingly rugged, those on the east are very short, owing to the fact 
that the erest of the range almost overlooks the fault searp. Those 
crossing this scarp have cnt down nearly or quite to the level of the 
upper part of the débris fan whieh has grown up at their mouths. 
They are three thousand to five thousand feet deep, terminating 
upward in eirquelike amphitheaters of precipitous rock. Through 
the more rugged portion of the range the mountain peaks have 
in many Instanees flattened, plateauhke suminits which present a 
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marked contrast with the steep walled caiions. This kind of topog- 
raphy is to be observed from a point south of Mount Whitney for 
more than a hundred and fifty miles northward past Mono Lake, and 
is undoubtedly the remnant of an old base-leveled condition reached 
during the early Tertiary and preceding the last important uplift. 
Mount Whitney even has an almost level summit, breaking away 
into vertical cliffs, which on its eastern side are over three thousand 
feet high, and form a portion of the cirque at the head of Lone Pine 
Creek. The plateaulike character is plainly discernible about Mono 
Lake, where it has been described by Russell. 

At the mouth of each of the cafions debouching upon the desert 
there is a débris cone or fan of remarkable proportions. These 
fans have been formed by the radial distribution of the débris over 
the valley bottom below the mouths of the gorges whence the 
streams issue. The material of which they are formed consists of 
gravel and bowlders, and has been spread out over many square 
miles of the valleys. They are among the most striking features of 
the desert. The long, even slopes, sometimes reaching six to eight 
miles into the desert, terminate abruptly against the rocky walls of 
the mountais. To one not familiar with the desert they do not 
seem of such immense size, but if a climb is attempted this illusion is. 
soon dispelled, for the slope is long and rough, covered with bowlders 
and intersected with dry water courses. Lone Pine Creek, heading 
under the great precipices of Mount Whitney, has many of these 
huge bowlders strewn along its course. By some their position 
night be attributed to glacial action, but in reality this is not the 
cause. Six miles below the mouth of the eaiion there are some ten 
to twelve feet in diameter, while at various points one to three miles 
below occur others reaching a diameter of twenty to twenty-five 
feet. The swiftly flowing streams, at times augmented to torrents 
by sudden cloud-bursts upon the mountains, are enabled to do an 
almost ineredible amount of work in transporting material. 

At the close of the Miocene began the voleanic disturbances 
which modified so much of the old topography of the northern por- 
tion of the Sierra Nevadas. These flows were chiefly andesite with 
some rhyolite, and issued from fissures along the lines of faulting. 
The solid flows, breccias, conglomerates, and ash built up great 
ridges and mountains at many points. Between Lake Tahoe and 
Mono Lake much of the older surface was buried. From the latter 
lake southward for seventy-five miles there is a vast barren table- 
land, while between the North Fork of Owen’s River and the San 
Joaquin the voleanie rocks reach up to and even form the crest of 
the Sierras for a number of miles. The volcanic eruptions con- 
tinued through the Pliocene, and at its close occurred another eleva- 
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tion of the Sierras, making more marked still the great fault on its 
eastern side and differentiating it more completely from the region 
to the east. From the Mohave Desert northward, the whole length 
of the Sierras, these lines of weakness have given rise to an almost 
continuous line of voleanie craters and flows. 

The Glacial period in the Sierra Nevadas was finally ushered in, 
being doubtless due to the increased elevation in this enormous fault 
block. Whether this period was contemporaneous with glaciation 
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in the East is not known. ‘There are many things, however, whieh 
lead us to believe that it was more recent here. Glaciers still exist 
in the shadows of the higher peaks, and the faets that their scourings 
are so fresh and the moraines so slightly modified are strong evi- 
dences in favor of the view that the ice period terminated very 
recently. The glacial phenomena about Mono Lake have been 
studied by Le Conte and Russell, but farther south they remain 
still almost unknown. Owen’s River heads in the Sierras about 
forty miles south of Mono Lake. It is a stream of considerable size, 
draining a large basin, and issues from its rocky gorge at an eleva- 
tion of eight thousand feet, thence flowing for many miles across the 
elevated voleanic table-land. DBeeause of the elevation the immense 
glacier, which once gathered its strength in the basins of the fifteen 
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beautiful lakes that now exist there, flowed far out upon the vol- 
eanie mesa at the foot of the searp, which here has very nearly 
obliterated the latter feature. ‘The moraines are apparent for a 
number of miles, but just how far they extend has not yet been 
determined. This ice stream was probably the largest of any which 
issued from the mouutains, a fact due in great part to the elevation 
of the mouth of the eafion. Lakes fil] all the depression in the bed 
of this ancient glacier, illustrating how much the present scenic fea- 
tures of the Sierras are due to ice action. As we go south from the 
head of Owen’s River into the valley of the same name it is apparent 
that only at its northern end did the glaciers reach as low as the 
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mouths of the canons and flow out upon the débris cone, Opposite 
the highest and most rugged portion of the Sierras in the lower part 
of Owen’s Valley, it is evident that the temperature was too high 
to permit the glaciers to reach an elevation as low as the valley 
floor. The size and synunetry of many of the moraines reaching 
into the valleys in the region of Mono Lake strike the attention at 
onee. The Green Creck glacier in particular left morainal walls 
of great size and regularity. At the mouth of the eafon the flat 
valley is about half a mile wide, with steep and even walls of 
bowlders and gravel rising three hundred to four hundred feet. 
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Many of the lakes are due to the presence of the ternmnal moraines, 
while others fill rock basis. 

Russell has described the terraces or gigantic stone steps by 
which many of the cafious rise, and the deep-walled cirques at their 
heads. About Mount Whitney these features are illustrated on a 
grand scale. The vast rocky amphitheaters at the heads of the 
cahons are bounded by precipitous walls one thousand to two thou- 
sand feet high, while their bottoins are generally occupied by lakes 
in basins of solid rock. 

Lake Mono is at present gradually rising, thus differmg from 
Owen’s Lake. The history of these sheets of water has been a 
checkered one. Periods of high water have alternated with those 
of desiccation. The last high-water stage seems to have been con- 
temporaneous with the glaciation. Well-defined terraces appear 
about Mono Lake, indicating the various stages of the water. In 
this region the opportunities for the study of the glacial phenomena 
are excellent, for only a sinall part of it has as yet been investigated. 

What is perhaps of more interest than the glaciers is the recent 
voleanic action so remarkably exemplified about Mono Lake.  Fol- 
lowing the andesitic flows which took place near the close of the 
Miocene and in the early Phocenc, there were numerous eruptions 
of basalt, although some of the basalts of this region may be con- 
siderably older. South of Owen’s Lake the basalt flows are numer- 
ous and extensive, volcanic action in that region being most strongly 
marked in the Coso Mountais. The most recent eruptions of all 
have, however, taken place in the vicinity of Mono Lake. Here 
the surface of the flows is often so fresh and free from soil that it 
seems as if they had but just cooled. From the lake southward 
for twenty miles there is a line of voleanic cones known as the Mono 
eraters, which are connected with the most recent eruptions and pos- 
sess great interest. The cones have been bmilt up on extensive 
obsidian flows, the whole forming a considerable mountainous eleva- 
tion. The glassy eruptions came first, then the cones were built up 
of Japilli and scoriaccous material, while the voleanic ash which 
covers the country for miles around was probably the last to be 
thrown out. These recent glassy lavas were very viscid and cooled 
in thick masses instead of thin sheets. This is finely shown in the 
southernmost of the eruptions, where the glistening, glassy mass 
which broke into fragments as it cooled rises in almost precipitons 
crags fifty to seventy-five fect. The bottom of the valley between two 
different coulees is occupied by a small stream which runs over an 
older lava. From the surface of the latter, which is covered with 
soil, spring immense pine trees which must have sprouted since the 
glass cooled, for no vegetation could have withstood the heat. A 
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climb over the sharply angular fragments which form the wonder- 
fully rugged surface of the obsidian flow is an interesting experience. 
Great Jagged points project up here and there from the broken sur- 
face, while the total lack of soil and the bright, clean surface of the 
breeciated glass makes it appear as though it were but yesterday 
when the seething mass welled up, overspread the surface, and 
cooled. Several circular depressions in the valley adjacent to the 
lava attract the attention. They appear like craters, but it is clear 
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that no lava ever flowed from them, and they were probably formed 
by some explosive action from beneath. The greatest body of ash, 
lapilli, and obsidian flows lies immediately south of the lake and 
constitutes the Mono craters. ‘They present a weird appearance, 
rising in their nakedness from the sandy sagebrush plains with the 
dark background of pines to the south. ‘The Mono eraters can not 
be more than a few hundred years old. They certainly date from 
post-glacial times. 

The two islands in Mono Lake are possessed of great interest, 
and are well worthy of a careful examination. They are largely 
yoleamie, and present some exceptional geological features. The 
larger, known as Pa-o-ha, 1s about two miles long, and consists in 
part of stratified lake deposits raised up by some convulsion, while 
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the smaller, known as Negit, or Black Island, is wholly of voleanie 
origin. The lake beds on the larger island are faulted and gen- 
erally much disturbed, but are probably not older than the Quater- 
nary. The eastern and northern parts consist of a black basaltic 
lava, very fine-grained or even glassy. Much of it is younger than 
the sedimentary beds. ‘The lava extends beneath the water on the 
northern side of the island in such a manner as to indicate that it 
flowed out during a stage of low water. At the southeast side hot 
springs issue from the lava just beneath the surface of the water. 
The bare rocks above are seamed and decomposed, and from holes 
and crevices there issue jets of steam which are visible for long dis- 
tances in the cold weather. At the eastern end there are several 
peculiar craterlike depressions in the lava. One or two of them lie 
partly beneath the surface of the lake, and are being destroyed by 
the action of the waves. Several are, however, very perfect and 
symmetrical, about fifty feet deep, and as they extend beneath the 
lake level their bottoms are filled with water. No melted rock ever 
appears to have come from them, and there are several reasons for 
concluding that their origin is due to the same causes as those on the 
head of the North Fork of Owen’s River already mentioned. This 
was the explosive action of gases beneath, completely shattering 
the massive lava and blowing out the material once occupying the 
depressions. It does not appear that any of this material could have 
been fused, for the fragments scattered around over the surrounding 
surface are all angular. Volcanic ash is strewn about and may have 
followed the explosions. A similar craterlike depression occurs in 
the sedimentary beds on the southern side of the island, and it can 
only be accounted for by a similar cause, or possibly by the falling 
“out of the bottom. 
Negit Island presents from a distance a dark, forbidding aspect. 
It is long and low, with a broad, truncated cone at its western end. 
A close examination shows this cone to be a mass of different colored 
lavas and scoria fissured and thrown into all kinds of shapes by earth- 
quake movements. It is so shattered that it seems ready to crumble 
away and sink in the lake. The whole island has the appearance of 
having been elevated from beneath the water in very recent times, 
and shattered to its very center. On the eastern side the massive flows 
have evidently been lifted upward in such a manner as to leave great 
open fissures four to six feet wide and descending to unknown depths. 
From the level of the lake they are filied with water. These islands 
possess a most unique character, and, taken in connection with the 
Mono craters with their flows of acid lavas, illustrate voleanic phe- 
nomena more strikingly than almost anything else in the United 
States. The fact that the volcanic action has been so recent adds 
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greatly to its interest. The oldest lavas in the region seem to have 
been rhyolites and andesites, then followed basic andesites and 
basalts, and last of all the acid and glassy rhyolites of the Mono 
craters. 

On the north side of the lake the tutas, built up by springs issu- 
ing from beneath the water, form a most interesting study. Great 
masses of ealeareous material have been formed about the orifiees 
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of these mineral springs, assuming odd and striking shapes. In the 
desiecated lakes of the desert in southern Inyo County these caleare- 
ous tifa deposits stand out in all their proportions. 

It is probable that the forces producing the recent voleanic 
action are but slumbering, and that in the future, as in the past, 
movements will continue to take place along this great fanlt line 
bounding the Sierra Nevadas on the east. When the strain becomes 
too great, earthquakes will be felt and possibly followed by eruptions 
of lava. 

The most severe earthquake of which we have any record on the 
Pacifie coast of the United States was dne to movement along this 
fault. On Mareh 26, 1872, nearly the whole of California and 
Nevada was violently shaken. The loss of life was, however, con- 
tined to Owen’s Valley. At Lone Pine, near the foot of the valley, 
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out of a population of about three hundred people, twenty-three were 
killed and sixty injured. Goodyear has described in detail the 
effect of this earthquake. After the event an examination showed 
numerous fault lines, extending as a general thing parallel to the 
base of the Sierras. Local areas sank, and in addition to the vertical 
movement there was a horizontal one amounting in some instances to 
from twelve to eighteen feet. Owing to the slight rainfall, the fault 
scarps left by this earthquake may still be seen. ‘They indicate 
either a depression of the valley or an elevation of the Sierras to 
the extent of several feet. Russell mentions a fault cliff near Mono 
Lake of fifty feet which he thinks may date from this disturbance. 
It is clear that an equilibrimn has not yet been reached, and there is 
no telling when the shocks may be repeated. These things forcibly 
remind us that geological processes are going on to-day as in the 
past. The common phenomena around us teach the same thing, 
but we become so used to them that they are not noticed, and it is 
only when our attention is called to some great example, something 
out of the ordinary, that we realize the transitoriness of even the 
great mountains. 

T have thus tried to trace in a general way the history of the fault 
fissures and the great mountains and deep valleys produced by them 
along eastern California from their inception im the Cretaceous 
down to the present. Many of the geological phenomena connected 
with this subject are without doubt displayed on a grander and more 
imposing scale in this region than anywhere else in the United 
States. 


Ir is related in William Vogt’s Vie @un Homme (Carl Vogt) that one 
evening Vogt, Helmholtz, and Kopp were talking about fish culture with 
the proprietor of an inn near Heidelberg. The innkeeper, who practiced 
in the art, expressed his contempt of all the books that pretended to treat 
of it—saying that the whole lot was not worth a mug of stale beer. Some 
were obscure, others wrong, and others incomplete ; and one could see in 
an instant that they were all written by closet naturalists who had never 
one of them caught a gudgeon. Helmholtz and Kopp enjoyed his remarks 
greatly as a joke at the expense of Vogt, who had written a book on the 
subject, and laughed at their comrade. The mnkeeper was gratified at the 
signs of approval of what he had said, and continued : “ Now I think of it, 
gentlemen, | must make one exception. I havea book published by Brock- 
haus at Leipsic, with pictures in the text, that is worth more than all the 
rest together. It is written by a man who knows all about the subject. who 
we perceive at once has seen with his own eyes and tried his methods him- 
self. I will show it to you.” The man withdrew and returned with the 
volume. ‘Here it is! it has just been published. It is called Die kiinst- 
liche Fischzucht” (Artificial Fish Culture), “by Prof. Carl Vogt, professor 
in Geneva!” It was Vogt’s turn to laugh. 
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PHYSICAL TRAINING IN THE COLLEGES.* 


By FRED E. LEONARD, M.D., 
PROFESSOR OF PHYSIOLOGY AND DIRECTOR OF THE MEN’S GYMNASIUM IN OBERLIN COLLEGE, 


T is a conspicuous fact that within the last two decades of the 
present century our foremost colleges and universities, with few 
exceptions, have been providing for the physical training of their 
students by the erection of gymnasia which in many instances rival 
the other buildings on the campus in size and cost, and by assigning 
the direction of the work done in them to some officer supposed to 
possess special qualifications for his position. In such recently 
founded institutions as Leland Stanford and Chicago Universities, 
the chair of physical training has been among the first to be filled, 
and the gymnasium has followed close upon the library. 

The wisdom of this new departure in college education is ap- 
parent. Many a student is physically defective when he enters upon 
the course of study. The general muscular development of thirteen 
out of the last one hundred men examined at Oberlin was noticeably 
poor, eighteen were flat-chested, more than a third stood with head 
and shoulders drooping forward and abdomen protruding, an equal 
number were flat-footed, and nearly as many carried one shoulder 
considerably lower than the other. Deficient mobility of the chest 
walls, irregularities in the heart’s action after exertion, nutritive 
disorders, abnormal susceptibility to colds, evidences of exaggerated 
nervous irritability and of faulty muscular control are frequently 
observed. 

The conditions of college life, too, favor physical carelessness. 
The current sets strongly in the direction of mental effort. The 
scholar’s ambition is aroused, his circle of interests widens, he realizes 
the need and the possibilities of intellectual attamment. Under the 
urging of teachers the successful student is likely to apply himself 
too continuously to his books; the poor student, or the one who is 
unused to study, may be compelled to exert himself to the utmost 
in order to keep up with his mates. Social distractions make their 
demands upon spare moments, and outside interests multiply as the 
end of the conrse approaches. The claims of the body for a reason- 
able share of care and training are easily overlooked, unless there 
is some organized attempt to enforce them. 

It is during these very years of student life, moreover, that the 
growth period of the body comes to an end. This growing period is 


* Read hefore the Physical Education Department of the National Edueational Associa- 
tion, Milwaukee, July 9, 1897. 
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the impressionable one. ‘The bones are being consolidated, the chest 
is taking on its final shape, respiratory and circulatory power can still 
be increased, the nervous system is wonderfully responsive to train- 
ing, and the possibilities of attaimment in muscular control are at 
their highest. Never again can correct habits of carriage and action 
be so easily established, and the human machine be brought so com- 
pletely under the control of the will and made its ready servant. 

Student athletics, although they form an important part of the 
necessary physical training, are not sufficient. So far as they go 
they are invaluable, drawing the student out of doors and away 
from the routine of school life, and affording exercise made vigorous 
by the stimulus of competition. They help to counteract influences 
that tend to overrefinement and effeminacy. They demand and 
develop presence of mind, alertness, physical courage, self-control. 
But even the size of the playgrounds which they require makes it 
impossible that they should reach all the students in any but a 
sinall institution. They attract the most proficient, not the most 
needy. ‘They have their place in the fall and spring, but must be 
given up entirely, or only occasionally practiced, during the four or 
five months of the year when the temptation to physical inactivity 
is greatest. They leave untouched some of the commonest physical 
defects. They are largely lacking in careful supervision, system, 
gradation, adaptation to individual needs. They can be compared 
to the student’s general reading, rather than to his serious study. 
In a word, though they yield the recreative and hygienic results of 
physical training, they are lacking in the corrective; they are educa- 
tional, but only in a haphazard sort of way. 

Amherst College, in 1860, was the first in America to establish 
upon a sound basis a department of physical training, placing at the 
head of it a thoroughly educated physician, a member of the college 
faculty, with the title of Professor of Hygiene and Physical Educa- 
tion. Dr. Hooker, the first incumbent of the chair, was succeeded 
a year later by Dr. Edward Hitchcock, whose period of service has 
been an unbroken one from that day to this. Nearly a score of years 
passed before Harvard College (1879) became second on the list, by 
appointing Dr. D. A. Sargent assistant professor of physical training 
and director of the Hemenway Gymnasium, which had been erected 
at a cost of more than a hundred thousand dollars. Within more 
recent years the same thoroughgoing provision has been made by 
Bowdoin, Cornell, Oberlin, the Universities of Pennsylvania, Michi- 
gan, and Wisconsin, Leland Stanford University, and a number of 
smaller institutions. Yale has two associate directors of the gym- 
nasium who are physicians, but they are not given entire charge of 
the department. At Brown and the University of Chicago the de- 
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partment is well organized, but is not under medical direction. few 
of the other colleges of recognized standing are without a director 
of the gymnasium, but too often they have been content with the 
erection of a showy building, instead of looking to the organization 
of an efficient department; it has not been put upon an equal footing 
with other departments of instruction and expected to do the same 
quality of work; the same grade of general culture and special 
preparation has not been exacted from its head. 

Of the colleges for women, Smith, Vassar, Wellesley, Bryn Mawr, 
and Mount [Holyoke all have college physicians, in most cases giving 
instruction in physiology or hygiene, or both. Each has in addition 
a director of the gymnasium, but only at Bryn Mawr is she a medical 
graduate. None of these directors is given the rank of professor 
in the faculty, but they are better qualified for their positions than 
are many of the male directors. The Woman’s College of Balti- 
more is the best organized, with a professor of anatomy, physiology, 
hygiene, and physical training, and two instructors in physical 
traiming. 

The completion of the Tlemenway Gymnasium at Cambridge, 
Massachusetts, in 1879, marked the beginning of the present era of 
gymnasium building in American colleges and universities. The 
example of Harvard was followed during the next decade by Am- 
herst, Cornell, Johns Hopkins, Bowdoin, Williams, Lebigh, Bryn 
Mawr, Vassar, and some others; and among the large number added 
to the list since 1890 are Yale, Wesleyan, Brown, Rutgers, Colgate, 
the Universities of Michigan, Wisconsin, and Chicago, Leland Stan- 
ford, Smith College, and the Woman’s College of Baltimore. ‘The 
cost of the better class of these buildings ranges from ten thousand 
dollars to two hundred and fifty thensand dollars, the average being 
not far from fifty thousand dollars. 

A typical gymnasium of the period may be described somewhat 
as follows: It is built of brick or stone, several stories high, with a 
basement. The large main hall, containing the bulk of the apparatus, 
is open to the roof, unobstructed by posts or pillars, surrounded by 
a suspended gallery for the running track, and crossed above by iron 
beams to which the swinging apparatus is attached. On the floor 
below, or in the basement, are lockers im which the clothing worn 
during exercise is stored between times. ITere, too, is a very impor- 
tant feature, the bathing equipment, cousisting commonly of a plunge 
bath, tubs, and a considerable number of shower and spray baths. 
There are also the director’s office and examining rooms, rooms for 
special developing appliances, or for boxing, wrestling, and fencing, 
perhaps bowling alleys in the basement, a “cage” for indoor base- 
ball or tennis, an athletic trophy room, and others for the use of 
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janitors, for the heating and ventilating plauts, fuel, ete. The 
whole building is heated by hot water or steam. The apparatus in 
the main hall is partly portable, including wooden aud iron dumb- 
bells, Indian elubs, and wands; there are pulley weights, arranged 
to exercise all the principal groups of muscles, and adjustable to suit 
all grades of strength; fixed or “ heavy ” apparatus, comprising such 
forms as the horizontal bar, parallel bars, ladders, ropes, poles, swing- 
ing rings, the horse and buck for vaulting; aud provision is also made 
for a variety of sunple throwing and runing games. 

Before the student enters the gymnasium he is generally called 
upon to submit to a physical examination. In some schools this is re- 
quired of every student, whether he goes to the gymnasium or not; 
in others it is optional for all, or confined to those in actual attend- 
ance. Its extent and thoroughness vary with the training and char- 
acter of the examiner and the time at his disposal; but there is a 
general uniformity of method throughout the country. The most 
complete form ineludes (1) a record of certain faets of family and 
personal history which may explain abnormal conditions, if these are 
present, and direct attention to probable tendencies. Among such 
facts are the nationality and longevity of grandparents and parents, 
the environment and health of pareuts, the father’s occupation, dis- 
eases commou in the family or thought to be hereditary, personal 
injuries and diseases, habits regarding physical and imeutal work 
and recreation, sleep, life in the open air, the use of stinulants and 
nareotics; (2) a systematic mspection of the whole body, recording 
such points as apparent temperament, general muscular development 
and condition, the position of head and shoulders, deviations from the 
normal curvature of the spimal colunm, shape and mobility of the 
chest, proportionate develomnent of various groups of muscles, and 
abnormalities of whatever sort; (8) a medical examination of the heart 
aud lungs; (4) a series of about fifty measurements of weight, height, 
various lengths, breadths, and depths, the girths of trunk and limbs 
at different levels, followed by tests of ing capacity, and of the 
strength of large museular masses—for example those of the chest, 
back, front of thighs, upper arms, and forearnis. 

In many instances, and especially where the director is without 
medical training, the examination is immeh less complete, and covers 
httle more than a few facts of history and a series of measurements 
and tests. These may be of value as a means of interesting the 
student in Ins own developmeut and furnishing data for future com- 
parison, but by themselves they are alnost worthless as an index of 
physical health and proficiency, or as a ground for special instruc- 
tions. They need to be supplemented and explained by inspection, 
and by other means of examination and diagnosis. But if the work 
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has been thoroughly done, the director has at hand a valuable tund 
of information to be used in framing advice suited to the needs of 
the individual, and the study of hundreds of such cases together may 
yield important deductions concerning the characteristics of the 
student class. In this way a variety of graphic charts have been pre- 
pared, upon which the measurements and tests of the individual can 
be plotted, so as to show at a glance his relation to an imaginary 
standard. It is true, however, that much of the chart-making hither- 
to done has been of trifling scientific value, based upon insufficient 
data, or the result of superficial methods. This study of men in 
masses should not lead to the neglect of the individual, who, after all, 
nist be compared with himself, with his own latent possibilities. 
There is so much diversity in the methods of physical traiming 
employed in our colleges and universities at present that a satisfac- 
tory suminary is difficult to give. As elsewhere in this paper, where 
names of institutions are used by way of illustration no attempt is 
made to furnish complete lists. A few schools, hke Bowdoin and 
Leland Stanford, allow credit for work done in the gymnasium, just 
as for any course in the laboratory or classroom. Regular attend- 
ance during the four years of undergraduate life is required at Am- 
herst, Bowdoin, Brown, University of Chieago, Bryn Mawr, Simith, 
Vassar, aud the Woman’s College of Baltimore. The requirement 
extends only through the junior year at Mount Holyoke and the 
women’s department at Oberlin: through the sophomore year at 
Wesleyan and the University of Wisconsin; and is eonfined to the 
freshman year at Cornell, Dartmouth, Williams, and Wellesley. 
Attendance is altogether optional at Tfarvard, Yale, Princeton, 
Johns Hopkins, and the Universities of Pennsylvania and Michigan. 
The nature of the work done can be shown with tolerable 
aceuraey by the selection of certain types. The results sought at 
Amherst are hygienic and recreative, rather than corrective or ednea- 
tional. The men meet by college classes, each of which clects its 
eaptain. The characteristic feature is a memorized series of exer- 
eises with wooden dumb-bells, set to music and exeeuted by the entire 
elass under the leadership of its captain. ‘The men are required to be 
present and to take part, but beyond this there is little attempt at dis- 
eiphue. They have a good time, all the functions of the body are 
stimulated by the vigorous exercise, and the spirit of class rivalry, 
intensified by a system of prize exhibitions, insures a degree of pro- 
fieieney. The use of the fixed apparatus is optional, and not much is 
made of preseription work for the individual. This plan, while it 
has given general satisfaction at Amherst for many years, has not 
been mtrodueed into other sehools to any extent. Tt owes much of 
its suecess to the peeuliar conditions existing there, and to the per- 
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sonality of the beloved director, Dr. Hitcheock. Some of the fea- 
tures have been adopted at Cornell, where, however, the work has to 
be combined with a system of military drill. 

The conditions at Harvard are quite different. The number to 
be provided for runs up into the thousands. ‘The system of electives 
abolishes elass lines, and forbids an arrangement of the schedule 
which would leave certain hours free for exercise. It therefore 
becomes next to impossible to group the men for graded instruction, 
and prescribed work for the individual has been adopted as offering 
the best solution of the problem. Dy. Sargent’s series of widely 
known and used pulley weights, adapted to a wide range of wants 
and strengths, was devised to render ore ctiicient the making and 
carrying out of these preseriptions. While such a plan is admirably 
suited to the needs of Harvard, it has been a mistake to introduce 
it so extensively into schools where the age of the pupils renders more 
coustant supervision and direction desirable, and where instruction 
ean be given in graded classes, with the added ineentive that comes 
from working in company with others. The use of the so-called 
developing apphances secures results which are corrective, and in a 
measure hygienic, but they lack recreative and educational qualities. 

What has been said of Harvard will apply in the main to Yale, 
though there the interest in athletics overshadows all else. At Bow- 
doin a system of applied athletics, or competitive gymnastics, is the 
distinguishing feature. The freshmen, in addition to their pre- 
scribed corrective exercises, are given a preparatory discipline in 
military tacties and Indian-club swinging. The sophomores receive 
class instruction in the elements of boxing and wrestling, with sup- 
plementary squad work on the fixed apparatus (horizontal bar, paral- 
lel bars, flying rings, ete.), the squads being arranged in three groups 
graded according to strength and skill. The juniors learn to fence 
with single-stick and broadsword, and the seniors with foil and mask. 
The results sought are clearly educational, as well as correetive and 
hygienic. The work at Brown, though it differs in details, ean be 
referred to the same type, except that military drill is required in the 
fall and spring of the freshman and sophomore years, under an 
officer in the United States army. 

Where the work is required only during the early part of the 
course, or for a term or two, it is in too many instances unworthy 
to be ealled seientifie or pedagogic. Tt is usually a combination of 
preseribed exercises for the individual and memorized class drills 
with hght apparatus, together with optional use of the fixed ap- 
paratus. It has, to be sure, some corrective and hygienic value while 
it lasts, but is likely to grow monotonous, and is dropped before it 
has accomplished mueh in the way of genuine training. It can not 
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be too strongly insisted that proper grading of classes, careful selee- 
tion and arrangement of teaching material, progression in cach lesson 
and throughout the series of lessons, aud skillful adaptation of 
methods to meet local conditions, are of fundamental importance in 
physical training, as they are in other phases of edueational effort. 

Some surprise may be excited by the statement that at the 
present time the most painstaking and satisfactory work is being done 
in the colleges for women, but it is probably true. The college 
officers are as a rule more alive to the importance of the department, 
the teachers are with few if any exceptions graduates of normal schools 
of gymnastics which require two years of study, and the disturbing 
element of athletics does not enter so largely into competition with 
efforts at svstematie physical traming. At the Woman’s College of 
Baltimore the system employed is purely Swedish, and the instruetion 
is given by two gradnates of the Royal Normal School of Gyimnasties 
in Stockholm. The same system is employed, though less inflexibly, 
at Smith College. Bryn Mawr and Vassar have a combination of 
individual work’ and class instruction with light apparatus, making 
most of the former. The work at Mount Holyoke is somewhat the 
same, but more varied. At Wellesley athletics receive a relatively 
larger share of attention. 

Jé will not he out of place to refer, in conclusion, to a souree of 
instruction and snggestion almost unknown to the great majority of 
the directors of American college gymnasia. We in this country 
have been greatly benefited by the study of Swedish @evmnasties; but 
any one who comprehends the wealth of the German literatnre of 
eymnasties, and the extent and variety of the experience of whieh it 
is the outcome, must regret the fact that it has been hitherto so 
generally overlooked. It offers an inexhaustible storehouse of ma- 
terial which will be found especially helpful in planning courses in 
physical training for advanced classes in our institutions for higher 
edueation. 


MATTHEW ARNOLD, though best known as a literary man, did equally 
valuable work in education, with which he was closely connected for a 
long series of years as inspector ; and Sir Joshua Fiteh, in his biography 
of him, credits him with having exerted a real and telling influence on 
schools and done mueh indirectly to raise the aims and the tone of teach- 
ers; and, the biographer says, “if he saw little children looking good and 
happy, and under the eare of a sympathetic teacher, he would give a faver- 
able report, without inquiring too closely into the pereentage of scholars 
who could pass the examination, He valued the elementary schools rather 
as centers of civilization and refining influence than as places for enabling 
the maximum of children to spell and write, and to do a given number ef 
suis Without a mistake.” 
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THE ACADEMY OF NATURAL SCIENCE OF ST. LOUTS. 
By Pror, FREDERICK STARR. 


ee 1837 St. Louis was seareely more than a small frontier town, 
yet in that year there was organized, through the efforts of two 
young men of foreign birth, what was perhaps the first society for 
scientific research established west of the Aleghany Mountains. 
‘The prime movers were George Engelmann and Frederick Adolphus 
Wislizenus. The new society was called the Western Acadenry of 
Science. It was progressive and enterprising, and even as early as 
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1840 made an effort to establish a botanical garden at St. Loms—an 
effort that failed. Interruptions and discouragement came, and 
finally the pioneer society ceased to exist. 

It was nearly twenty vears later that the Academy of Science of 
St. Lonis was born. Organization must have taken plac e and some 
things must have been done in 1856. In the hist of organizers were 
the two names of Engelmann and Wislizenns. In January, 1857, 
the aeademry was incorporated. The list of meorporators reads: 
“George Engelmann, Hiram A. Prout, Nathamel Ifolmes, Benja- 
min FY Shumard, Charles W. Stevens, James B. Eads, Moses M. 
Pallen, Adolphus Wislizenus, Charles A. Pope, Charles P. Chou- 
teau, William F. MePheeters, and others.” 

The organization of the society, as shown by its standing com- 
mittees, was sufficiently detailed and heavy to kill a modern society. 
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There were standing committees in the following subjects: Eth- 
nology, comparative anatomy, mammalogy, ornithology, lerpe- 
tology and ichthyology, chemistry, geology and malacology, ento- 
nology, botany, paleontology and geology, mineralogy, chemistry, 
physics, embryology, and monstrosities. But the aeadenry was in- 
corporated to last, and it survived. 

There had been preliminary meetings, but the first regular 
meeting was held March 10, 1856, in the hall of the Board of Public 
Schools. George Engelmann was elected president and Benjamin 
FF. Shiunard secretary. At the second meeting active work was be- 
gun. At that meeting the well-known name of Dr. Koch first 
appears. He then presented to the museum a plate of IKoch’s 
Missourium. The Missouriun (truly JJastodon giganteus) played 
a lively part at one tine in geologieal and archreological discussions 
in this country. Dr. Koch at this meeting offered to visit Mississippi 
for the academy, and investigate certain finds reeently made of the 
remains of Zeuglodou—a gigantic fossil whale. This was probably 
the first investigation made at the expense of the new acadeny. Dr. 
Koch visited Missis- 
sippt, made his inves- 
tigations, and collect- 
eda lot of fossils from 
Tertiary and Creta- 
ccous formations. 

Among the origi- 
nal members was Ar. 
Charles P. Choutean, 
one of two out of that 
list of ineorporators 
who still lives. Aly 
Chonuteau, a man of 
business and means, 
hever permitted — his 
intelhgent interest 1m 
the academy and its 
work to flag.  Con- 
nected with the fur 
trade, his business 
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took limi or his representatives on freqnent jowmnevs into the far 
West. Such expeditions were enormous enterprises in those days. 
At that time even jowneys to the East were no trifles. Mr. 
Chouteau—after recently making the trip from St. Lonis to New 
York in twenty-four hours—narrates that on one oecasion, when 
a voung man, he was sent to New York to see Mr. Aster on im- 
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portant business. Ile made the journey in three weeks, a time 
so short that his statement was deemed almost incredible in My. 
Astor’s office. One ean only imagine, then, how great was the 
undertaking of a journey up the Missouri, aeross the plains, and 
through the mountains. From the start it was the policy of the 
academy to eultivate a museum. At that same seeond meeting 
when Koch offered to go zeuglodon-hunting, Mr. Cheutean gen- 
erously offered to place the Bad Lands collection of fossils collected 
by Dr. F. V. Hayden—for that time a large and important collection 
—in the academy mmsenm, donating his one-fourth interest in it to 
the society. Not long after he showed his cordial interest by “ desir- 
ing the academy to name some naturalist to accompany him on his 
expedition to the upper Missouri this summer free of expense to the 
society.” More than once afterward Mr. Choutean took some 
naturalist or secientifie man with him on similar expeditions into the 
far Northwest. 

The old Western Academy of Science had done something to- 
ward securing property, and in 1856, at the meeting of August 4th, 
its library, collections, cases, and apparatus were transferred to the 
new society. A special meeting was held for receiving the transfer. 
Unfortunately, nothing of this donation remains to-day except the 
seal and the little book of old proceedings. | 

The academy was fortunate in having in its membership from the 
start men who were interested in seience and able to conduet inde- 
pendent investigation. Shumard, Swallow, and Eads were profes- 
sional seientists; Engelmann, Prout, and Wislizenus, while busy pro- 
fessional men, were original investigators in more than one field. 
From the very beginning of the society’s history, the idea of work, 
rather than play or recreation, was present; not only was a museum 
to be gathered, but papers read at the meetings were to be printed. 
We find, accordingly, by the end of the third year of the academy’s 
life, that two numbers of Volume I of their Transaetions had been 
printed. These had been widely used in exchange, and move than 
one hundred and cighty societies in the United States, Canada, 
Mexico, Cuba, Chili, Asia, and Australia had entered into rela- 
tions with the academy. The six volumes of the Transactions now 
in print are bulky tomes—the first containing 716 pages. That 
included many wnportant papers. Geology naturally ocenpied a 
prominent placein a society where the Shnmards, Swallow,and Prout 
were leading spirits, and in their publication many new species of 
fossils were described, and many papers regarding formations and the 
stratigraphical problems of Missouri, Kentucky, Kansas, and other 
Mississippi Valley and central States were presented. We have 
already stated that one quarter of the Hayden collection of Bad 
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Lands fossils had been given to the academy by Mr. Choutean. 
About the middle of 1857 the academy bought the one fourth which 
belonged to Mr. Vaughan. While all these things indicated that 
the academy was particularly favored in its early years, it would be 
a great mistake to think that it found only easy sailmg. While 
its ideas were broad and its membership active, while its papers were 
of seientifie value and its proceedings were eagerly sought in ex- 
change, the financial problem was serious. ‘lus Prout says, in 
1862: “Surrounded by difficulties and embarrassments, without 
means and without patronage, we have struggled on and strngeled 
successfully. We had hoped that, ere the present moment, some 
friend or friends of science with enlarged and liberal ideas would 
have extended to us a helping hand, and placed us in a condition to 
give the world a more ample exlubition of the fruits of our labors. 
But for the generous liberality of one of our members we should 
not now have a place to hold our mectings or to garner up the 
treasures which have been so liberally contributed to our museum; 
and, again, those objects lose part of their interest for the want of ap- 
propriate casing in which they could be scientifically arranged and 
classified.” In fact, the mere publishing of the Transactions was a 
heavy burden; the fees were not adequate to the task, and private 
gifts were solicited to continue the work. It was war time, and St. 
Louis particularly felt the disastrous effect of the strife. Men were 
too busy with political affairs, too anxions regarding what a day might 
bring forth, to contribute much for the encouragement of science. 
Even these cireumstances, however, had some conpensations. An 
institution of learning—Me Dowell College—was changed into a war 
prison, Gratiot Street Prison. The military anthorities transferred 
its collections to the academy, and we find the following resolutions 
in the minutes: “ Resolved, that the thanks of the academy are due 
to Major-General Curtis, as also the members of the Western Sani- 
tary Cominission, for interest taken by them in the preservation of 
what remained of the MeDowell Museum of Natural Mistory when 
it fell under their control; and that Captain Curry, of the Tenth 
Missouri Cavalry, and the men under his command are entitled to 
our spectal acknowledement for the zeal and fidelity with which the 
order of General Curtis for the removal of the collection te the 
halls of the academy was executed by them.” 

The first recognition of the academy, so far as we know, was hy 
the Academy of Seience of Philadelphia, which early—presumably 
before any pubheations had been made by the new organization— 
donated its Transactions and the second sct of its journal. In 1866, 
when the St. Louis Academy had passed its first deeade, we find her 
playing a similar magnanimons part to other institutions. At that 
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time the Portland (Maine) Society of Natural [listory had just met 
serious loss from fire. It was therefore resolved that the academy 
should donate to the unfortunate society a full set of its Transactions, 
together with minerals and other museum specimens. ‘The Chicago 
Academy of Science having suffered in a similar way at the same 
time, a like courtesy was extended to it. 

It will be remembered that the first meeting was held im the 
rooms of the Board of Publie Schools. Nearly or quite all the fol- 
lowing meetings for a long time were held at the local Medical 
College, in O’Fallon Hall, throngh the courtesy of Dr. Pope at 
first, and later through that of his suecessor, Dr. Todgen. Twelve 
years ot the life of the aeademy passed thus, when an effort was 
finally made to seenre new rooms in the building of the Poly- 
technic. A committee was appointed September 2, 1868, in this 
matter; the negotiations went on for some months. The museum of 
the academy was by this time distinetly creditable. Mamunals of the 
Ntocky Mountains were the result of Mr. Chonteau’s interest. A fine 
meteorite from Nebraska had been secured; sections cut from it had 
been exchanged for similar picees from other loealities, until thirteen 
meteoric falls were represented. The chief importance of the mu- 
sewn, however, was In paleontology; the Hayden collection has al- 
ready been mentioned; there were also important loeal collections; 
among foreign matter was a particularly fine complete skeleton of 
the cave bear. Just at the time when the musecum’s prospects were 
so good, May, 1869, fire broke out in the Medieal College bnilding, 
and the whole museum was swept out of existence. The only valu- 
able specimens left uninjured were a skull of Bos cavifrons, some 
mastodon vertebrie, and several meteoric specimens, inelnding the 
original piece from Nebraska. Fortunately, the brary was saved, 
and the greater part of the Transactions, though some of these were 
injured by water. 

During this year, just before the fire, the president, Benjamin F. 
Shumard, died. He was born at Lancaster, Pennsylvania, Novem- 
ber 24, 1820. Is taste for science may have come to him from 
his mother’s side; her father, a Mr. Getz, was an inventor and a 
maker of instruments of precision. When Benjamin was. still 
voung, his father removed to Cincinnati, and the boy was sent to 
Oxford for his college edueation. He returned to his native State 
to pursue his medieal course, but had hardly well begun his work 
when his father removed to Louisville, Kentucky. The result was 
that the yonng man completed Ins studies in that eitv, graduating 
i 1846. Ilis practice began in that State, first in the interior, later 
in Louisville. The young physician’s leisure was devoted to the 
study of local paleontology and zobdlogy. Making some reputation, 
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he was appointed by David Dale Owen to an assistant’s position 
upon the Geological Survey of Iowa, Wisconsin, and Minnesota. In 
1850 he was Dr. John Evans’s assistant in a geological reconnois- 
sance of Oregon, and spent the greater part of two years in the field. 
Tn 1852 he returned to Louisville to work out his report, and to assist 
his brother in preparing for publication the paleontological results 
of the Marey Red River Expedition. In 1853 Dr. Shumard re- 
inoved to St. Louis to serve as an assistant upon the State Geological 
Survey organized under Prof. G. C. Swallow. In 1856, appointed 
State Geologist of Texas, he made a study of the remarkably com- 
plete series of rocks occurring in the eastern and central part of that 
State. The war interfered with his work, which was never resumed, 
Returning to St. Louis, he died there, April 14, 1869. 

Prof. George Clinton Swallow torms one of the striking features 
in the early history of American geology. On one occasion Prof. 
A. ©. Ramsay, the eminent director of the Geological Survey of 
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Great Britain, said: “ Twill say that the names of Dana and I1Lall, 
and Jliteheock and Rogers and Silliman and Swallow, and vour 
other scientifiG men, are as faniuiiar in our mouths as household 
words.” Born on a farm, at Buckfield, Maine, in 1817, George 
C. Swallow had no great opportunity for education, With ambition 
and purpose, however, he pushed his way, and in 1843 graduated 
from Bowdoin College. Tlis interest was chiefly in chemistry im 
its practical application to agriculture.  Tmmediately on graduation 
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he was appointed lecturer in botany at Bowdoin, and gave the first 
courses in that subject at that institution. Shortly after, as principal 
ot Hampden Academy, he had an opportunity long desired, and 
interested the State Legislature in experhuental agriculture. The 
Legislature gave him a grant of land, and he at once organized a 
system of agricultural experimentation and a laboratory of agri- 
cultural chemistry. In 1850 he removed to Missouri, where he had 
been appointed to the chair of chemistry and geology in the State 
University. Hs influence in the State was at once felt. An address 
made by him, in 1852, led to the organization of the Agricultural 
and Mechanical Associations of Boone and St. Louis Counties. 
Such associations, for the benefit of farmers and interchange of ideas 
in agriculture, were then rapidly organized thronghout the State. 
In 18538 Professor Swallow took charge of the State Geological Sur- 
vey, which he conducted for seven years. The scientific results of 
this work were of the utmost value. The existence of Permian rocks 
in this country was demonstrated by it, and many other facts in 
stratigraphy and paleontology brought out. Nor were its practical 
results less striking. The twenty-seven thousand square miles of 
coal beds in Missouri were unknown before its time. The eivil war 
brought the survey to an end. In 1865, appointed State Geologist 
of Kansas, Professor Swallow worked there for two years. In 1870, 
returning to Missouri, he was given the chair of agriculture and 
geology in the State University. Later he was made dean of the 
College of Agriculture. After many years of faithful work for 
Missouri, Dr. Swallow removed to Montana, where he has had much 
to do with the development of mining interests. He still lives, a 
happy and respected octogenarian, with an honorable career behind 
him. 

Garland Carr Broadhead came of good English and English- 
Seotch aneestry. Ile was born in Albemarle County, Virginia, 
October 80, 1827. In September, 1836, his father moved to St. 
Charles County, Missouri. lis early instrnetion was gained from 
his parents and from private tutors, but im 1850 he went to the State 
University at Columbia, where he first beeame interested in geology. 
With the intention of becoming a civil engineer, he then attended 
the Military Institute of Kentucky. There he met Colonel Richard 
Owen, brother of David Dale aud Robert Dale Owen, and his in- 
terest in geology was greatly increased by this aequaintance. In 
1852 he began professional work in railroad construetion and map- 
making in Missouri. After four vears on the railroad he ac- 
cepted the appointment of assistant in the State Geological Sur- 
vey, which he retained until the work was discontinued in 1861. 
From that time on until 1868 he was in railroad or national Govern- 
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ment service. In that vear he resumed work in pure science as 
assistant on the Illinois State Geological Survey. On the reor- 
ganization of the Missouri State Geological Survey he was appointed 
assistant, and in 1873, as State geologist, took entire charge. The 
survey was discontinued in 1875. Mr. Broadhead has continued to 
contribute to geological science since that time as juror in exposi- 
tions, expert in Government service, and otherwise. In 1887 he was 
appointed to the clair of mineralogy and geology at the State Um- 
versity at Columbia, 5. C., which he still holds. 

After the fire and Shumard’s death, it is no wouder that signs 
of discouragement showed themselves; no wonder that in his annual 
address—the fifteenth—Dr. Engelmann mourned the condition of 
affairs. The membership of the society was reduced. “Some are 
dead, others have removed from here, and few remain to help the 
work, and this is the greatest difficulty we labor under; searcely any 
have come to St. Louis to step into their places and work, no new 
generation grows up to take the work when the pioneers of the 
academy have departed.” There liad at this time been no publhiea- 
tion since 1868, hardly anything since 1866; on the whole, it was the 
darkest hour of the institution’s history. New life aad new energy 
were to come. ‘Phe school board, with whem they had been so long 
negotiating for uew quarters, acted with promptness after the fire, 
and meetings were held in their rooms, and later in the Polytechnic 
Tustitute; in November, 1871, the school board voted five hundred 
dollars for eases in the institute; in January followimg the St. Louis 
Public-School Library offered to pay for the bindings of the unbound 
books. In January, 1872, there began negotiations looking toward 
a permanent home. At that time, James H. Lueas proposed to pre- 
sent a plot of ground to the Missouri Historical Society for a build- 
ing. President Johnson, of the academy, seeured permission for 
the institution to co-operate in the building. On June Sth Mr. 
Lueas presented a lot of fifty by one hundred and uine feet, on con- 
dition that the two societies should put up a jomt building. Both of 
the organizations took up the matter; committees were appointed. 
various plans and schemes were suggested or attempted; fifty thon- 
sand dollars was the sum to be seeured. The subseription did not 
vo well; plan after plan was tried; appeal after appeal was made in 
the presidential reports, Local pride was prodded by reference to a 
sister institution: “ Davenport, Towa, is about toe dedicate a building 
to the service of seienee, and the funds to ereet it were obtaimed 
almost wholly by the persistent efforts of a single lady.” The 
original gift was conditioned upon the building being begun within 
five years after the donation; at the reqnest of the society this con- 
dition was modified. Finally, after seven wears had passed, im 
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1869 Dr. Engelmann advised giving up or seling their share m 
the lot and purchasing the Mary Institute—the female branch of the 
Washington University—tor the purposes of the academy. ‘Twenty- 
five thousand dollars would buy the building, of which five thousand 
was already promised; twenty-five thousand dollars more would be 
needed for equipment. In 1582, when the society had reached the 
age of twenty-five years, it was still without a home; it had just 
moved, however, into the Washington University, where it had a 
meeting roon: and space for its small museum and library free of 
rent. In 1893 the plan for building was revived, but failed, and 
to-day (1897), when forty-one years have passed, the society is still 
homeless. Its interest in the Lueas lot was long since converted into 
sash, and forms part of its present fund. ‘The Historieal Society 
has become the owner of a well-located building, and the academy 
occupies quarters at present in it. A meeting room is situated on 
the ground floor; it is supphed with oi] portraits of the presidents 
and prominent past members of the academy. In upper rooms, not 
particularly easy of aceess and not at all adapted to their use, are a 
reading room and the library. Here, too, is stored away the supply 
of Transactions held for distribution. No attempt has been made 
for some years to secure museum collections, and what few specunens 
the academy owns are either stored away or displayed in some other 
institution. 

Although the publication of the Transactions had at one time 
been almost diseontinued, three volumes had appeared, crowded with 
important papers. The appearance of the fourth volume is con- 
neeted with one of the most serious blows received by the academy. 
This volume was published by Dr. George J. Engelmann as a me- 
morial volume to his father. George Engelmann, who had been 
with the academy from its start, one of the founders of the old West- 
ern Academy in 1836, died in February, 1884. 

George Engelmann is a name whieh will live long in the annals 
of Ameriean science. A native of Germany, he was born at Frank- 
fort-on-the-Main, February 2, 1809, and was the oldest of a family 
of thirteen eluldren. In 1827 he held a seholarship at Heidelberg; 
in 1830 he was at the University of Berlin, and in 1831 he gradn- 
ated, an M.D., at Wiirzburg. Ths dissertation was npon Plant 
Teratology; it possessed unusnal merit, and attraeted wide attention 
among the masters in the subjeet. In 1832 he was at Paris for medi- 
cal study, but in the fall of that vear sailed for this country to serve 
as agent for friends looking to investment in America. At that tine 
the Mississippi Valley was truly frontier. Dr. Engelmain tarried 
for a time in Illinois, then traveled in Arkansas and adjacent dis- 
triets, but finally, in 1835, settled at St. Louis to practice medicine 
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After four years he left his practice with Dr. Wishzenus, and went 
to Germany to marry Miss Dora Horstmann, to whom he had been 
engaged for ten years. ‘The following year, in 1840, Dr. and Mrs. 
Engelmann came to St. Loms. We have already mentioned Dr. 
Engelmann’s interest in the Western Academy of Science in 1836- 
37. It was in 1835 that he began the remarkable series of meteor- 
ological investigations and records which were kept up continuously 
for nearly fifty years. In 1842 he published his important mono- 
graph upon American Cusculine in the American Journal of Sci- 
ence and Art. The paper caused a true sensation in botanical cireles. 
In 1848 he prepared the report npon the Cactacee of Doniphan’s 
Rio Grande and Mexican trip, and later the important reports npon 
the Cacti of the Pacifie Railroad survey and the Mexican boundary. 
These papers, the standard anthority upon this interesting and im- 
portant family of plants, are a monument of acenrate and careful 
work. Dr. Engelmann was a considerable traveler. He made 
many journeys to the West and Sonth, and to Enrope, always to the 
profit of botanical science. There existed between him and Asa 
Gray and Charles C. Parry the kindest sympathy and deepest regard. 
Ou many of his journeys Mis. Engelmann was his companion. Be- 
tween the two there existed the most delightful companionship and 
love. Early in 1879 she died, and it might almost be said that he 
was never happy again. In vain his friends attempted to cheer him. 
A trip to the Pacifie coast in company with C. 8. Sargent and C. C. 
Parry was arranged, but it failed to relieve his depression or to enre 
his bodily ills. In the snmmer of 1883 he went again to Germany, 
but broke down upon the trip and died soon after his return home. 
It is significant of the man’s interest in his work that, while he was 
ready to go, he longed to live just one year more, that he might 
finish out his half eentury of meteorological observations. During 
his later vears, Dr. Engelmann was in the habit of preparing sum- 
maries of the observations for cach year, making careful comparisons 
with the records of preceding vears, computing averages, drawing 
diagrams, ete., for presentation at the academy. Dr. Engelmann’s 
interest in the academy never flagged; one of its fonnders im 1856, 
he was rarely absent from any meeting if he was in the city; he 
served as president sixteen times. Thongh having many oppor- 
tunities to publish his botanical notes, he loyally preferred the 
medium of the Transactions of the academy he so much loved and 
for which he did so mneh. The bulk of his literary prodnetion is 
seattered throngh its pages. There are his papers npon cacti, Rocky 
Mountain pines, North American jrnens, yueea, junipers, firs, 
agave, oaks, isoctes, the genns Pinus, ete.—papers that rank among 
the best in American botany. Yet all this work was done, not by a 
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professional botanist, but in the leisure hours of a very busy physi- 
cian’s hfe. In these days, when there is some tendency to sneer at 
“amateur scientists,” it is well to remember the work of men like 
George Engelmann. 

To completely understand the work of the St. Louis Academy of 
Science to-day, something must be known of two other institutions— 
the Washington University and the Missouri Botanical Garden. 
The three institutions are closely related in their personnel and in 
their work. The reason for their mention at this point is that the gar- 
den is largely due to George Engelmann. Henry Shaw was a wealthy 
business man of St. Louis; he lived in the eity, but had a eountry 
home and a great property in land outside of the then city limits. 
Mr. Shaw enjoved country life and developed a garden, which even 
then was an attractive place of resort. A friend of Engelmann, the 
latter was able to direct the rich man’s taste into profitable channels; 
the result was that Shaw’s Garden was really a botanical garden. 
From it has grown an institution of the greatest importance and 
interest—the Missouri Botamieal Garden. It is organized in aceord- 
ance with the terms of Myr. Shaw’s will. The garden proper con- 
sists of several acres, upon which stand the old country home now 
used as the residence of the director, and the former eity house of 
Henry Shaw, whieh was in accordance with the terms of the will 
removed fron its former site and rebuilt exactly, and whieh is now 
used as an office. In this latter building is the botanical library— 
one of the best in America; two particularly interesting sections of 
it are the pre-Linnean and the Linnean libraries. Here, too, is the 
Engelmann herbarium, containing rich series of important type 
specimens. ‘This valuable donation to the garden was made by Dr. 
George J. Engelmann, son of the botanist. A graceful thing done 
by My. Shaw shortly after Engelmann’s death was the republication, 
in one quarto volume of 508 pages and 103 full-page plates, of all of 
Dr. Engelmann’s published botanical work. The garden also has 
now in its possession the Engelmann library and all the original notes 
and botanical sketehes made by Dr. Engelmann. The mass of these 
notes is enormous. Dr. Trelease, to whose eare they are intrusted, 
found twenty thousand slips which, bound up, composed sixty quarto 
volumes. The garden ineludes among its features au arboretum of 
the first grade, greenhouses where experimental work is conducted, 
experimental gardens for fruits and vegetables, and a Bible garden. 
This last, an idea carried out in Mr. Shaw’s lifetime and still main- 
tained, aims to illustrate the plants mentioned in the Bible. An 
excellent feature in the work of the garden is the training school for 
practical gardeners. Six young men are here on scholarships, fol- 
lowing a definite course of study; thev live upon the place and re- 
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ceive free tuition, rent, and board; their appoitment is by com- 
petitive examination. Prof. Wilham Trelease is the direetor of the 
Missomt Botanical Garden, and has an able corps of seientific and 
othee assistants and gardeners. 

An important part of Ma. Shaw’s plan was the establishment of a 
school of botany, the head of which was to hold the George Engel- 
mann professorship. This school is organized in connection with 
Washington University; it is closely related to the Missouri Botan- 
ical Garden, the directorship of which is also held by the oeeupant 
of the chair. In the work of the school Professor Trelease has three 
assistants; seventeen different courses of instruction are offered by 
them. Under the direetion of the school there are also offered at the 
garden important courses in elementary botany for children or for 
busy people. 

Washington University is in close toueh with the Academy of 
Seience. From its faculty come some of the aeademy’s most ‘active 
workers and ofticers. Professors Woodward (Qnathematics and 
mechanics), Nipher (physics), Engler GQnathematies), Pritehett (as- 
tronomy), Trelease (botany), and Hambach (geology) have been con- 
spievous in its work. To the Transactions of later years they have 
contributed numerous and important papers. At a time when the 
academy had no other home, the doors of the university were opened 
to it for its meetings and the housing of its library and the storing of 
its collection. The academy is fortunate, indeed, in having been so 
closely in sympathy with an institution of learning the interest of 
whose teaching foree more than anght else kept it active during a 
eritical period of its history. 

Among the most active members who came to recruit the force, 
whieh we have seen above from Dr. Engelmann’s statement had been 
somewhat reduced by time, was that master worker in entomology, 
Dr. Charles Valentine Riley. Born in London, England, on Sep- 
tember 18, 1843, he was schooled at Chelsea and Bayswater, at 
Dieppe, France, and at Bonn, Germany. In 1860 he came to this 
country, settling upon a farm in [Hinois. Removing to Chieago, 
he began editorial work upon the Evening Journal and the Prairie 
Farmer. Near the close of the war, May, 1864, he joined the 
134th Iinois Volunteers. When the war euded he resumed his 
editorial labors on the Prairie Farmer. In 1868 he was appointed 
State Eutomologist of Missouri, a position which he ably filled until 
IST7, when he was made clief of the commission appointed by the 
United States Government to investigate the ravages and hfe history 
of the Rocky Mountain loenst. The greater part of the reports of 
this commission was written by lim. In 1881, when the commis- 
sion was merged into the work of the Agricultural Department, Dr. 
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Riley organized the entomological division of the department, and 
became its head. At the same time he became curator in entomology 
of the United States National Museum, to which he donated his 
magnificent private collection of insects, containing more than fif- 
teen thousand specimens. Dr. Riley at different times lectured 
upon entomology at various institutions—Cornell University, Mus- 
souri State University, Washington University, ete. He was a dili- 
gent writer. A man of energy and decision, he was also of most 
amiable character, and was much loved by his friends and colleagues. 
The honorary degree of Ph. D. was granted to him in 1873 by 
Washington University. The French Government, in 1873, and 
the Edinburgh Forestry Exhibit, in 1584, conferred upon him gold 
medals in recognition of his work. 

In 1885 there came to St. Clair County, Illinois, a talented 
German, Theodore Erasmus Hilgard. A lawyer by training, he 
there settled down to country life. He introduced the culture of 
the vine into Illinois. The town of West Belleville was laid out 
upon his property and under his direction. He delighted in himselt 
conducting the education of his family, and his three sons, Juhus 
Erasmus, Theodore Charles, and Eugene Waldemar, all attained 
prominence in American science. In 1851 he returned to his native 
land by invitation of the Bavarian Government to aid in recasting 
the national laws regarding mortgages. Although he again visited 
this country, he did not remain here, but finally settled at Heidel- 
berg, where he died in 1873. He was a poet and a man of letters. 
His second son, Theodore Charles Hilgard, was prominent in the 
academy’s work for many years. He was born in Zweibriicken, 
Germany, February 28, 1828. While a young man in his Ilinois 
home he collected botanical specimens for George Engelmann. 
Later, he studied medicine in European schools—Heidelberg, Zu- 
yich, Vienna, Berlin—and settled down to practice in St. Louis. In 
1854 he published his Experimental Observations on ‘Taste and 
Smell. At various times he presented papers on botany—especially 
on Phyllotaxis and kindred subjects—before the academy. These 
were printed in the Transactions. Obliged on account of failing 
health to abandon medicine, his studies were turned to microscopic 
forms of life and to terrestrial magnetism; in the latter subject he 
assisted his brother Julius, to whom it was professional work. He 
died in New York, March 5, 1875. 

For two years James Buchanan Eads was president of the acad- 
emy, and was associated with it for a much longer period. No mem- 
ber of the academy has had a more conspicuous career. It was “ he 
who devised and furnished our Government with its first and most 
useful armored steamboats, who built the St. Louis Bridge; who 
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made one of the shallowest mouths of the Mississippi permanently 
navigable for ocean steamers.” The story of his life reads like a 
romance, born at Lawrenceburg, Indiana, May 28, 1820, he was 
even as a small child passionately fond of machinery. The family 
moved to Louisville when he was 
nine years old. At ten years he 
was busy making models of all 
sorts of machines—sawmills, fire 
engines, steamboats, and steam 
engines. Financial reverses 
foreed him to take eare of him- 
self at the age of thirteen. At 
that time the fanuly moved to 
St. Louis, and, euriously, the 
steamboat on which they were 
traveling burning, the boy 
found himself on shore, bare- 
footed and coatless, upon the 
very spot where later he was to 
locate the abutements of the 
great and famous bridge. For 
a time he sold apples on the 
street. Then, securing a posi- 
tion in a mercantile honse, he 
labored diligently, reading in his Jeisure hours books borrowed 
from the library of one of his employers. In 1839 he was 
purser on a river steamer. In 1842 he invented a diving-bell boat. 
to recover cargoes from lost steamers, and later a boat to raise sunken 
steamers. In 1845 he sold ont his interest in this bnsiness, and 
started a glass factory, which completely failed in two years. 
Ifelped by his creditors to a small capital, he returned to the work of 
raising wrecked steamers, and in ten years he was out of debt and 
had business interests worth five hundred thousand dollars. In 
1861 there began those great public enterprises which rendered his 
name famous the world around. At the request of the Govern- 
ment he designed and construeted a squadron of ironelad river gin- 
boats. The next year he built others, some of which bore turrets 
of novel pattern, in which the guns were worked by steam. In 
1874 le completed the St. Louis Bridge, a marvel of engineering, 
in the building of whieh several new problems had to be solved. 
Later on, in the face of doubt and lack of confidence, he devised and 
earried on to suceessfil completion the jetty system at the month 
of the Mississippi. Wad his ideas with reference to the improve- 
ment of the river farther up been earried out, there would be 
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fewer bursting levees to-day. The great engineer died March 
8, 1887. 

Dr. Engelnann’s meteorological investigations were of the ut- 
most importance, and are fully recorded in the Transactions. He 
was not, however, the only worker along this line. Dr. Wislizenus 
was devoted to the same subject. Among his observations was an 
extended series upon atmospheric electricity. While his work did 
not lead to that practical appheation which he had hoped, the rec- 
ord of his experiments is interesting and valuable. Under Prof. 
Francis EK. Nipher there was organized the Missouri State Weather 
Service, one of the most creditable State organizations ever estab- 
lished. As long as the direction of this service remained local, 
Professor Nipher was in charge. The scope of the service included 
the whole State, and the plan involved the appointment of one ob- 
server for each county. Work was begun in December, 1878. 
Some of the results of this State weather service were contrib- 
uted to the academy and published in its Transactions. Tlius, in 
1888, there appeared a summary of the results of ten years of 
labor, imcluding important rainfall maps. Even more important was 
the Magnetic Survey of the State undertaken by Professor Nipher, 
and carried on almost wholly 
at his own expense. ‘The an- 
nual reports of this survey 
regularly appeared in the 
Transactions. 

Dr. Frederick Adolphus 
Wishizenus, whose name has 
so. frequently been men- 
tioned in this sketch, was 
born May, 1810, at Koenig- 
see, in Sehwarzburg-Rudol- 
stadt, the son of a Protestant 
minister who was perhaps of 
Polish descent. In 1825 
voung Wislizenus began the 
study of medicine at Jena, 
pursumg the work at Gdét- 
tingen and Wiirzbure. On 
account of political difficn]- 
ties he was obliged to go to 
Switzerland to finish his education, and in 1834 graduated from 
the University of Zurich. In 1835 he removed to New York 
to practice his profession. He was there at once a_ physician, 
political pamphleteer, and poet. Tn 1837, with certain friends 
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who had been exiled from their own land, he removed to Illinois, 
practicing at Mascoutah for a time, but finally removed to St. 
Louis. In 1839 he went into the far Northwest on a fur-trad? 
ing expedition. While there he spent some time among the Nez 
Percés Indians. In 1840 he began practice in St. Lonis, where 
his influence among the German population, both politically and 
otherwise, was great. Some time later he joined a Mexican trading 
expedition, taking with him a good scientific equipment; he was, 
however, seized and imprisoned at Chihuahua, and was only liber- 
ated on the arrival of Colonel Doniphan’s troops there in 1847. He 
remained with those forces im a professional capacity until they were 
disbanded in the summer of 1847, when he returned to St. Lonis. 
The next year an official report of the scientific results of this jour- 
ney appeared at Washington; it was entitled Memoir of a Tour to 
Northern Mexico, and contains geographical, geological, topograph- 
ical, astronomical, and barometric observations. He brought home 
many plants, whieh were afterward worked out by Engelmann. 
While in Washington, Wislizenus met Miss Luey Crane, sister-in- 
law of Hon. George P. Marsh. In 1849 a cholera epidemic raged at 
St. Louis, throughout which Dr. Wislizenus labored at his profes- 
sion. Meantime Mr. Marsh had been appointed minister from the 
United States to Turkey. In 1850 Wislizenus went there, and at 
Constantinople was married to Miss Crane. They visited various 
parts of Europe, and on returning to this country, Dr. Wislizenus, 
leaving his wife in the East, went himself to Panama, with some idea 
of settling there. In 1852, however, he returned to this country, 
and settled permanently in St. Louis. He was one of the founders 
of the academy, and an honored member of various medieal societies. 
Ifis barometie observations and his eolleetions in botany and min- 
eralogy were of value. While Dr. Engelmann was absent in Europe, 
in 1858, Wislizenus took charge of his observations, becoming so 
interested that he afterward continued them for himself until 1881, 
when failing eyesight interfered with the work. He died September 
22, 1889. 

There are to-day few, indeed, of the original members of the 
academy alive. Mr. C. P. Chouteau and Nathaniel Holmes are all. 
Through a large part of its history Mr. Holmes was the secretary of 
the academy; not himself a professional scientist nor a large con- 
tributor to any definite line, he was a man of wide reading and varied 
interests. He carefully examined everything that came to the 
society’s library through the long period of his seeretaryship, and it 
was his practice to prepare careful papers upon what he read, papers 
which added much to the interest of the meetings, and often led to 
luiportant disenssions. While Mr. Jfolmes is not now a resident of 
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St. Louis—living in the East—his interest in the academy continues. 
The only other member approaching these pioneers in the length of 
connection with the academy is Dr. Enno Sander. Dr. Sander’s 


ry 


membership dates from the first year of its organization, 1856, 
Yor the past thirty-five years he has been the faithful treasurer of 
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the academy, and at a recent meeting his friends presented to the 
society an oil portrait of him in commemoration of the completion 
of so long and careful a service. 

The publications of the academy have not been wholly con- 
fined to the Transactions. On two occasions special works have 
appeared under its imprint. First of these is an archzeological re- 
port by W. D. Potter and Edward Evers. A party from the acad- 
emy made considerable investigation of mounds in the neighbor- 
hood of New Madrid in the southeast corner of the State. The 
collections were divided for study into three groups. W. D. Potter 
was to study the pottery, G. J. Engelmann the other relics, chiefly 
of stone, while Dr. Evers was to report upon the human remains. A 
quarto volume of thirty pages with twenty-four fine plates, entitled 
Contributions to the Archeology of Missouri, by the Archeological 
Section of the St. Louis Academy of Science, was printed. It is de- 
voted to description and illustration of the pottery. So far as we can 
find, Dr. Engelmann did nothing upon his part of the work. Dr. 
Evers began his report upon the twenty-seven erania which were 
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found, but has never completed it. It is much to be regretted that 
this important work has not been finished. In 1889 the academy 
sent observers into the field to study the total eclipse of that year. 
The party consisted of Professors Pritchett, Nipher, Engler, My. 
Charoppin, and Signor Valle. Their report was entitled Total 
Helipse of the Sun, January, 1889. A Report of Observations made 
by the Washinglon University Lelipse Party at Norman, Cali- 
fornia, The report was published by the academy, and is a quarto 
of thirty-nine pages, with six plates. 

The present form of pubheation of the Transactions is conven- 
ient, and secures prompt dating of the papers read. Important papers 
are printed, soon after reading, as brochures in separate covers. 
When a sufficient number of these to form a volume has been issued 
the official minutes of meetings and an index are also issued, and 
the volume is closed. To give an adequate idea of the range and 
value of the recent papers printed by the academy would be impos- 
sible in this article. But few can even be mentioned. Pritchard, 
Engler, and Nipher have repeatedly printed articles of great impor- 
tance in mathematies, astronomy, and physics. A series of most 
interesting papers upon the relations between plants and insects, and 
other botanical subjects, has emanated from Dr. Trelease’s work in 
the Shaw School of Botany. The indefatigable librarian, Dr. G. 
Hfambach, who probably knows more of the details of the academy’s 
history than any other man now living, has contributed valnable 
papers, beautifully illustrated with his own drawings, upon fossil 
echinoderms. Among other papers by Dr. Woodward are some deal- 
ing with points of curious interest to the teacher and the anthropolo- 
gist. In pure anthropology, Dr. W. 'T. Porter’s three papers upon 
St. Louis school ehildren—Physical Basis of Precocity and Dullness, 
Growth of St. Louis School Children, and Relations between Growth 
of Children and their Deviation from the Physical Type of their 
Sex and Age—are almost likely to be classical. 

After this brief Instorical sketch it will be well, in closing, to 
smnmmarily state the present condition of the academy. Two hun- 
dred and cight active members are at present on the list, paying 
annual dues of five dollars each. There are two hundred and four 
corresponding members. The hbrary contains twelve thousand 
books and eight thousand pamphlets; it is open certain hours daily. 
Six volumes of Transactions ageregating 4,539 pages, and twelve 
brochures of Volume VIT ageregating 298 pages, have been printed 
to date. Other pubheations as above specified have been issued. 
The exchange lst ineludes 550 scientifie institutions. The academy 
has six thousand dollars of permanent fund, one thousand of which 
“une by bequest from Henry Shaw, one thousand from savings, and 
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the balance from the Lucas lot. Regular meetings are held twice 
monthly. At present it has no displayed collections and no quarters 
of its own. Surely it shonld move toward seenring these in the 
near future, as also toward making itself more directly and strongly 
felt in the life of the city at large.* 


* List of presidents and secretaries, 
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PRINCIPLES OF TAXATION. 


By DAVID A. WELLS, LL. D., D.C.L., 
CORRESPONDANT DE L’INSTITUT DE FRANCE, ETC. 


XVI.—TAXATION OF CHOSES IN ACTION. 


i addition to the review of the celebrated Foreign-held Bond 
Case (see Popular Science Monthly, vol. li, No. 8, pages 354- 
373), decided by the United States Supreme Court in 1898, it is 
proposed to call attention here to additional and interesting fea- 
tures of this ease which have not been hitherto noticed in this con- 
nection. 

The court having deeided the situs for taxation of negotiable 
instruments—railroad bonds, ete.—took occasion also to attrm the 
taxable situs of such other personal property, or evidence ‘of in- 
debtedness, as is generally included under the term of choses in 
action, using in so doing the following language: 

“But other personal property, consisting of bonds, mortgages, 
and debts generally, has no sifws independent of the domicile of 
the owner, and certainly can have none where the instruments, con- 
stituting the evidence of debt, are not separated from the possession 
of the owner.” 

As thus expressed, the reasons given by the court for separating 
for taxation the situs of the two elasses of personal property under 
consideration are so clear, and so in aecordanee with common sense, 
as hardly to require any further explanation; and, therefore, it 
seems only necessary to assist the reader, who, if a taxpayer, is cer- 
tainly interested in knowing the tax liability of his property, by 
recalling that while, in the case of negotiable instruments, the title 
to the property runs with the instrument aud passes by delivery, m 
the ease of bonds, mortgages, and sales made to particular persons, 
and thus non-negotiable, the title, on the other hand, does not run 
with the instrument, but exelusively with the person of the owner; 
so mueh so, that the attachment of a mortgage, or the possession 
by theft or finding of a note payable to a person, does not in any 
degree alienate or impair its original aud legitimate ownership. ‘The 
deeision of the court, therefore, brings all classes of personal prop- 
erty under one harmonious and consistent rnle for the purpose of 
taxation, legal attachment, and protection, by affirming that their 
situs as property is only where they are; which in the ease of visible 
and tangible objeets and negotiable instruments, is dependent, from 
the very nature of things, npon actual and not constructive presence, 
and in the ease of choses in action upon the domicile of the owner; 
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and in thus deciding, the court simply followed English precedents 
of long standing and the highest character.* 

It may, however, be objected that the practical effect of this 
decision has been to relieve all negotiable instruments from taxa- 
tion, inasmuch as, removed beyond the territory and jurisdiction of 
the State in which their owner resides, they will not, by reason of 
easy concealment (for which safe-deposit companies in the larger 
cities of most of the States now offer great facilities), be easily cog- 
nizable by the assessors of the locality in which they are deposited. 
But admitting the objection in full force, as in all reason we must, 
what then? The Supreme Court has given its opinion clearly and 
unmistakably; and until this opinion is reversed, it constitutes the 
legitimate rule of aetion for both assessors and taxpayers. But sup- 
pose it were possible to reverse the opinion in question, would it 
be expedient to do so? Would it be desirable to abandon the plain 
common-sense view that the situs for the taxation of all personal 
property is where the law protects it, and where alone an assess- 
ment and a legal attachment against it can be enforced, and in its 
place make situs depend on visibility? And if visibility, what 
degree of visibility? Shall a diamond, a bar of gold, or a railroad 
bond, belonging to A. B., residing in Boston, but openly displayed 
in a jeweler’s or broker’s window in Philadelphia, be taxable in 
Pennsylvania, and a similar diamond, gold bar, or bond of the same 
owner, deposited in a drawer of the same shop or office and not so 
readily visible, be taxable in Massachusetts? Shall we make the 
situs of property for taxation depend upon the keenness of per- 
ception or visual organs of an assessor? Or shall we not rather, 
admit that the attempt to raise revenue by taxing such property as 
negotiable instruments which from their very nature are in a high 
degree intangible and invisible, and thus easy of concealment; 
which, passing by delivery, are here to-day and somewhere else 
to-morrow; which are not taxed in any other highly civilized conn- 
try, and which are in great part, even in this country, specifically 
exempted by law—i.e., United States bonds, legal tender, national 
bank notes, ete.—is in itself an absurdity and a wrong; inasmuch 
as to enforee a levy from one man for one species of property, 
hecause through his honesty, ignorance, or inability to escape he 
can be laid hold of, and allow identically the same description of 


* Lord Ellenborongh, in King’s Bench (Neilage vs. Holloway, Barnwell and Allison’s Re- 
ports, 318), having decided that a negotiable note was a chattel personal and not a chose in 
action; Lord Abinger, that all foreign government bonds payable to bearer have a situs 
where they are actually situated; and the House of Lords, that registered stocks and bonds 
of the United States and of the several States not passing by elivery, are not negotiable 
instruments, and therefore not taxable as goods and chattels, 
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property in the possession of another man to escape because of 
varying circumstances beyond the control of the assessors, is not 
taxation in any sense, but simply arbitrary taking. The court itself, 
in referring to the tax under consideration, said with great point 
and truth: “Jt is only one of many cases where, under the name 
of taxation, an oppressive exaction 1s made, without constitutional 
warrant, amounting to little else than an arbitrary seizure of pri- 
vate property. It rs, wn fact, a forced contribution levied upon 
property held in other States, where it 1s subjected, or may be sub- 
jected to taxation upon an estimate of rts full value.” 

Decision or THE Supreme Court oF CaLirorNIA ON THE 
Taxation or Mortaaces.—Any review of the history of local taxa- 
tion in the United States would be imperfeet which failed to notice a 
notable and interesting decision given in May, 1873, by the Su- 
preme Court of California in regard to the taxation by its State au- 
thorities of real-estate mortgages. The question was one that for a 
considerable time had greatly interested the people of California, 
and the drift of popular sentiment of San Francisco seems to have 
been most unmistakably in favor of their taxation. But how to do 
it, and at the same time not increase the burden on the borrower, 
who had mortgaged his land as security for a loan of capital to im- 
prove or stock it, was a problem that not a little troubled the lawmak- 
ers in Legislature assembled. One proposition brought forward con- 
templated a deduction from the amount of land tax of the assess- 
ment on the mortgage; but as the lands of California were found, 
as a rule, to be taxed far below their value, and the mortgages for 
a value far in excess of the assessor’s appraisement of the land they 
covered, it became soon apparent that this scheme was to a greater 
or less extent equivalent to exempting the land and taxing the 
mortgage. Another proposition, embodicd in a bill introduced into 
the Assembly, was to make void all contracts by which borrowers 
agreed to reimburse lenders in the amount of the mortgage tax; 
while others again were exeeedingly strenuous in favor of trying 
the pleasing little experiment—which no community having onee 
tried ever desires to repeat—of providing that the person giving 
the mortgage should pay the taxes upon it, but be at the same time 
authorized to deduct the tax from the principal, or interest, in 
settling with his creditor. Pending these discussions, however, the 
Supreme Court, which had the question before it on a suit to which 
one of the savings banks of San Franciseo was a party, rendered a 
decision, that in virtue of a clause in the Constitution of the State 
requiring all taxation to be equal and uniform, the taxation of 
mortgages was unconstitutional and illegal; inasmuch as to tax a 
given property and then tax a mortgage on it, whieh mortgage is 
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not in itself property, but, like a deed or lease, is a species of con- 
veyance or acknowledgment of a conditional interest or right in 
the property, is not equal and uniform taxation, but an unequal and 
double tax on the property mortgaged. 

The importance of this decision, considered as an act reforma- 
tory ot the popular theory of local taxation, does not require to be 
proved and illustrated; but as it was unquestionably a step in 
advance of any heretofore taken by either our Federal or State 
courts, and as, by reason of it, not only were mortgages exempted 
from taxation in California, but also all promissory notes and other 
evidences of indebtedness, it is desirable briefly to ask attention to 
the reasoning by which the court was led to its conclusions. 

The opinion was given by the Chief Justice—Crockett—who, 
after reviewing the history of the case, is reported to have used the 
following language: 

“T come now to the point, whether a tax on land at its full 
value, and a tax on a debt for money loaned, secured by a mort- 
gage on the land, is in substance and legal effect a tax on the same 
property. We all know, as a matter of general notoriety, that 
almost universally, by a stipulation between parties, the mortgagor 
is obliged to pay the tax both on the land and on the mortgage. 
Practically he is twice taxed on the same value, if he has still in 
his possession the borrowed money to secure which the mortgage 
was made. The Jaw taxes in his hand both money and land; and 
by his stipulation he is required to pay tax on the mortgage debt, 
and also, if the money has pased out of his hands into the posses- 
sion of some other taxpayer, it is taxed in the hands of the latter, 
so that the money bears its share of taxation, and the land its share, 
in the hands of whomsoever they may happen to be. 

“Tt is very true that a voluntary agreement on the part of the 
mortgagor to pay the tax on the mortgage debt can not improve its 
situs. The State was no party to the contract, and is not bound by 
stipulation inter alias. The burdens of taxation can not be shifted 
from those on whom the law imposes them by stipulations between 
private persons; but in the absence of such a stipulation, an inex- 
orable law of political economy would impose upon the mortgagor 
the burden, in a different form, of paying the tax on the mortgage 
debt. Interest on money loaned is paid as a compensation for the 
use of the money, and a rate of interest as agreed on is the amount 
which the parties stipulate will be the just equivalent to the lender. 
If, however, by the imposition of a tax on the debt, the Govern- 
ment diminishes the profit which the lender would otherwise re- 
ceive, the rate of interest will be sufficiently increased to cover the 
tax, which in this way will be ultimately paid by the borrower. 


652 POPULAR SCIENCE MONTHLY. 


The transaction would be governed by the same immutable, inflexi- 
ble law of trade by reason of which import duties on articles for 
consumption are ultimately paid by the consumer, and not by the 
importer. The rate of interest on money loaned is regulated by the 
supply and demand which govern all articles of commerce; and 
the burdens imposed by law in the form of a tax on the transaction, 
which would thereby diminish the profits of the lender, if paid by 
him, will prompt him to compensate for the loss by increasing to 
that extent the rate of interest demanded. Jf his money would 
command a given rate of interest without the burden, he will be 
vigilant to see that the borrower assumes the burden, either by ex- 
press stipulation, or wn the form of increased interest. This 1s 
the law of human nature, which statute laws are powerless to sup- 
press, and which pervades the whole of trade governed by the law 
of supply and demand. Nor would the enactment of the most 
stringent usury laws produce a different practical result. Hyman 
ingenuity has hitherto proved inadequate to the task of devising 
usury laws which were incapable of easy evasion; and wherever 
they exist they are, and will continue to be, subordinate to that 
higher law of trade which ordains that money, like other articles 
of commercial value, will command just what it is worth in the 
market, no more and no less. Assuming these premises to be cor- 
rect, and I am eonvinced that they are, it results that it is the 
borrower, and not the lender, who pays the tax on borrowed money, 
whether secured by mortgage or not; but if secured by mortgage, 
he is taxed not only on the mortgage and property, but on the debt 
which the property represents and which is held as a security for 
the debt.” * 

Subsequently the Hibernia Savings Society of San Francisco 
having fesisted under the provisions of the Constitution of Cali- 
fornia the taxation of mortgages given to secure the loan of prop- 
erty, the Supreme Court again met the case fairly and squarely— 
its language by Justice Wallace being reported as follows: “ Mere 


* Of the soundness of this decision there could probably be no more convincing illus- 
tration than the statement that upon its announcement the savings banks of San Francisco 
gave notice that they would immediately reduce the rate of interest on their loans secured 
by mortgages by the amount of the tax on the mortgage. And the Alta-California of May 
9th, in commenting upon the decision, says: ‘‘ When the news arrived here yesterday morn- 
ing” (that the Supreme Court had given a decision) ‘‘it was not unexpected ; and the idea 
conveyed by the false rumors set afloat, that the decision was adverse to the savings 
banks, was accepted as a decision measured by expedieney, and not based on sound legal 
principles. Special dispatches received changed the result; and when it became evident 
that the banks and the mereantile community had triumphed, a general feeling of satisfac- 
tion was everywhere noticeable. Merchants, bankers, and taxpayers generally received the 
news with the feelings of men who felt relieved from a terrible incubus.” 
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eredits are a false quantity in ascertaining the sum of wealth which 
is subject to taxation as property, and so far as that sum is attempted 
to be increased by the addition of these eredits, property based 
thereon is not only merely fanciful, but necessarily the imposition 
of an additional tax upon a portion of the property already once 
taxed. The taxation thus imposed, nominally upon credits, having 
resulted in the double taxation of money, the additional tax must 
be paid by some one. And here all experience, as well as all set- 
tled theories of finance, concur that it is not the lender who pays, 
but the borrower. The borrower is the consumer; the interest that 
he pays to the lender is the prime cost of the delay for which he has 
contracted. If the Government, by the imposition of additional 
taxes, increase the cost, the borrower, being the consumer, must 
pay for it.” 

The court, through Justice MeKinstry (the Chief Justice’s 
opinion being in coneurrence), enumerated, as follows, some of the 
absurdities to which an attempt to include choses in action in the 
definition of property would necessarily lead: 

“Supposing,” he said, “that the necessities of Government re- 
quired a tax of one hundred per cent on all values, or, what would 
be the result of such a tax, an appropriation of all the property in 
the State—it is plain that the State would receive no benefit from 
evidences of debt due by some of her citizens to others, and payable 
out of the tangible property which the State had already taken. 

“The Legislature may declare that a cause of action shall be 
taxed, but a cause in action can not pay the tax; and this becanse 
it has, and can have, no value independent of the tangible wealth 
out of which it may be satisfied. 

“It may be possible in every case to show that the debtor has 
paid the tax assessed to his creditor. But it admits of mathematical 
demonstration—if other property in the State has been assessed 
at its value—that the money which shall ultimately satisfy the 
debt (if it ever is satisfied) has paid the tax. If it were practical 
to assess all the property in the State at the same moment of time, 
it would be clear to every mind that an assessment of a eredit was 
an attempt to transfer to it a value elsewhere assessed. If a debtor 
was found to be the owner of one thousand dollars, and is assessed 
for that sum, and his creditor is found to be the owner of his note 
for one thousand dollars, and is assessed for a like sum; and if the 
day after the visit of the assessor to the creditor the debtor shall 
pay his note, it is clear that this same value has been twice taxed; 
since the debtor has parted with his money, and received only 
that which is certainly not taxable property in his hands, and which 
can never afterward be assessed. When a debtor pays his debt, 
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he does not abstract or destroy any portion of the taxable property 
of the State; the aggregate of values remains the same.”—-O pinion 
of Justice McKinstry. 

Suppose, “were such a thing possible, that the entire tax rolls 
exhibited nothing but indebtedness. Taxation under such circum- 
stances would, of course, be wholly fanciful, as having no actual 
basis for its exercise.” —O pinion of Chief-Justice Wallace. 


AN APOSTATE DEMOCRACY. 


By FRANKLIN SMITH. 


ERE the founders of the American Republic to return to the 
scene of their memorable achievements, that which would 
surprise them most would not be the railroad or telegraph; it would 
be the change in the principles and practice of government that has 
taken place since their day. I do not mean to say that the mar- 
velous discoveries of science would not arrest their attention. By no 
means were they without appreciation of the things that make for in- 
dustrial progress. But to them the thing of most importance in the 
affairs of life was government. They felt that all was lacking where 
a people lacked the guarantee of freedom and justice. Where these 
were had, all else was possible. Sooner or later it would come as the 
triumph of individual thought and effort. Not so now. The govern- 
ment that insures freedom and justice, leaving the citizen to work 
out his own destiny, moral and industrial, is not the ideal of the 
statesman and philanthropist of to-day. Reverting to the ideal of 
feudalism, one that took the Anglo-Saxon four centuries to get away 
from, they conceive the government to be best that governs most. 
But in the eyes of the founders of the republic such a government 
was intolerable; for it was to escape despotism that they fought the 
Revolution. 

These patriots were under as little delusion about the nature of 
democracy as a political power as they were about the nature of 
autocracy. What the history of the ancient and medieval republics 
had taught them of its capacity for corruption and despotism their 
own experience had in no way tended to revise and correct. It had 
accepted bribes; it had exercised a religious intolerance that rivaled 
the Inquisition; it had sought to fill its exchequer by means as re- 
pugnant to honesty and freedom as those of any Valois despot. As 
ardent a democrat as Jefferson had no more taste for the tyranny 
of the majority than for any other tyranny. Upon his first 
inauguration, he seized the occasion to warn his countrymen 
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against it. “All... will bear in mind this sacred principle,” 
he said, proclaiming a truth more honored in the breach than 
in the observance, “that though the will of the majority is in all 
eases to prevail, that will, to be rightful, must be reasonable; that 
the minority possess their equal rights which equal laws must protect, 
and to violate which would be oppression.” Madison, too, rejected 
the popular superstition that the government of the majority must 
be synonymous with wisdom and justice. “ Wherever the real power 
in a government lies,” he wrote, “ there is danger of oppression. In 
our government, the real power lies in the government of the major- 
ity of the community, and the invasion of private rights is chicfly 
to be apprehended, not from acts of the government contrary to the 
sense of the constituents, but from acts in which the government is 
a mere instrument of the major number of constituents. This is a 
truth of great importance,” he added, disclosing a state of the popu- 
lar mind that the experience of a century has not bettered, “ but not 
sufficiently attended to.” As is well known to the students of 
American history, the Federalists, who now take high rank among 
the saints of democracy, were even more distrustful of it than 
Jefferson and Madison. “General Hamilton,” says Morris, present- 
ing that statesman in a light that must make his socialistic wor- 
shipers feel that they have been burning incense to a false god, 
“hated republican government because he confronted it with demo- 
cratical government, and he disliked the latter because he believed 
that it must end in despotism and be in the meantime destructive to 
the public morality.” * The vehement indictment of bluff old John 
Adams is worthy of Carlyle himself. “If,” he writes, “you give 
more than a share in the sovereignty to the democrats—that is, if 
you give them the command or preponderance in the sovereignty, 
that is, the legislature—they will vote all the property out of the 
hands of you aristocrats, and if they let you escape with your lives, 
it will be more humanity, consideration, and generosity than any 
triumphant democracy ever displayed since creation.” + 

Men possessed of such views of democracy as a political power 
were not likely to frame a government based upon the deification of 
the majority. Never having steeped themselves in the mysticism 
of political romance and speculation, they did not dream that the 
state could be wiser and more virtuous than the people that com- 
posed it. Nor could they think of it as a beneficent power, exhaust- 
less in expedient and resource, that could, like a fairy, turn their 
footsteps from every pitfall and, by the wave of a wand, shower upon 
them all the blessings of existence. What they conceived it to be was 
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more in touch with reality—a voluntary association of citizens with 
equal rights. What they expected of it was not so transcendent of 
the limits of the possible—protection in the enjoyment of those 
rights. In the Declaration of Independence, so much sneered at 
and yet so deeply rooted in the truths of soeial science, they an- 
nounced that all men were “endowed by their Creator with certain 
unalienable rights; that among these are life, liberty, and the pur- 
suit of happiness; that to secure these rights, governments are in- 
stituted, . . . deriving their just powers from the consent of the 
governed.” “ All men,” said one of the Bills of Rights to be found 
in the State Constitutions that followed in the wake of the Declara- 
tion, “are by nature equally free and independent, and have certain 
inherent rights, of which, when they enter into a state of society, 
they ean not by any compact deprive or divest their posterity—name- 
ly, the enjoyment of life and liberty, with the means of acquiring 
and possessing property, and of pursuing and obtaining happiness 
and safety.” * No state socialism here; no feudal regulation of in- 
dustry or morals: only devotion to a freedom, indispensable to hap- 
piness and soeial development, and a demand for its protection. 
Upon the meeting of the convention called to frame a govern- 
ment for the territory wrested from British despotism, there was no 
purpose in the minds of the delegates more distinct than to insure 
this protection. Indeed, it was paramount; it dominated every 
other thought. To “establish justice, insure domestic tranquility, 
provide for the common defense, promote the gencral welfare, and 
secure the blessings of liberty to ourselves and our posterity ”—such 
is the simple but noble and adequate motive they ascribed to them- 
selves, a motive hitherto absent from the world of political thought 
and action. As if apprehensive that these patriots and statesmen 
had not been sufficiently explicit to guard against despotism, as 
odious in the government of the many as of the one, the people de- 
manded the amendment that no person shall “be deprived of life, 
liberty, or property without due process of law; nor shall private 
property be taken for public use without just compensation.” Later, 
the apprehension still existing that the provision made to “ seeure the 
blessings of liberty to ourselves and our posterity ’’ was still imper- 
feet, another amendment was added. “No State,” it says, putting a 
restraint upon a despot that has exercised a power far more destruc- 
tive of freedom than that feared by the fiercest opponent of the Fed- 
eral Government, “shall make or enforee any law which shall 
abridge the privileges or immunities of citizens of the United States, 
nor shall any State deprive any person of life, hberty, or property 
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without due process of law, nor deny to any person within its juris- 
diction the equal protection of the laws.” Of the pressing need of 
this restraint, no better proof is to be had than the mass of litigation 
involving it that has come before the courts since its adoption. 

But liberty and justice, the sole warrant of any community to the 
title of a free democracy, are not born of a constitution, however 
ingeniously provided with cheeks and balances or devoutly wor- 
shiped in leader and speech. Hardly had the new Government 
been launched before there was another of the countless demonstra- 
tions that the wisest resolution is no certain bar to the greatest folly 
—that boast as the political quack may of the efficacy of his machin- 
ery, it has neither potency nor virtue beyond the people that work it. 
Despite the sacredness of the Constitution, so piously worshiped by 
the party in power, it was remorselessly wrenched to add Louisiana to 
the Federal domain. With like disregard of its inviolable principles 
of freedom, the alien and sedition laws were passed in a time of 
peace; and without the excuse of war, the embargo was established. 
Under the Nemesis of political intrigue, the electoral provisions of 
the new Magna Charla were permitted to lapse without a twinge 
of remorse. Long before the republic, so solemnly ordained “ to 
establish justice ” and to “ promote the general welfare,” had passed 
the first half century of its existence, its citizens had discovered how 
it could be converted into a powerful instrument of private greed. 
The tariffs of 1816, 1824, and 1828 were progressive applications of 
the ethics of the robber barons. The American spoils system, an in- 
stitution sacred to the memory of the most democratic of democrats, 
was only a metamorphosis in the interest of the politician of the 
monarchieal system of official favorites. 

Despite these violations of liberty and justice, the theory and 
practice of government for the first seventy years of the republic 
were in the main a realization of Jefferson’s ideal. If it had not 
always been “wise,” it had been “frugal.” Tf it had some- 
times taken “from the mouth of labor the bread it had earned,” 
it had restrained “men from injuring one another,” and left 
“them otherwise free to regulate their own pursuits of industry 
and improvement.” * Under this régime of freedom, the Ameri- 
can people wrought the greatest industrial miracle of history. 
They won a continent from savagery, and turned forests and 
prairies into farms and gardens; they built hundreds of towns and 
cities, and established industries of mining and manufacturing of 
fabulous wealth; they engaged in moral and social reforms that 
promised a new earth, if not anew heaven. Ina word, they exhib- 
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ited a capacity unparalleled since the advent of man to solve “ the 
problems of life” without other impulse than their love of toil and 
devotion to improvement. But, with the outbreak of the civil war, 
a new political and social philosophy became the vogue. It was the 
product of the conditions that always spring from desperate con- 
flicts. Men of action, coping with insurrection, had no taste for the 
refinements of political speculation, and no use for the limitations 
of a Constitution. Nothing was of importance to them except the 
measures that would save the Union. Even freedom, private inter- 
ests, and cherished institutions had to yield to the exigencies of the 
hour. Hamilton had feared that “the States, with every power in 
their hands, will make encroachments upon the national authority 
till the Union is weakened and dissolved ”; * but under the terrific 
stress of war the Federal Government became omnipotent, threaten- 
ing to reduce them to administrative departments. Whatever power 
was thought necessary to raise troops, or to provide revenue, or to 
crush opposition, was intrusted to it or arrogated by it. No matter 
how violative of moral or economic law, every act was defended, 
first, on the ground of necessity, and, later, on the ground of wisdom. 
When the war was over, the Federal Government, which had per- 
formed such miracles, had not simply become all-powerful; it had 
become all-wise. There was no work it was not thought fitted to do. 

When account is taken of the resistless influence of war upon 
thought and institutions, the revolution wrought in the theory and 
practice of government in the United States within the past thirty 
years does not belong to the domain of mystery. It is not to be 
classed as an inscrutable decree of Providence, designed to hasten 
the work of civilization. This enlargement of the sphere of govern- 
ment and the loss of freedom it involves have a less cheerful signifi- 
cance. Thy mean that a nation has suffered from the ravages of con- 
flict. Instead, therefore, of welcoming the change as a beneficent 
“tendency of the times,” to use the current phrase, it should be re- 
sisted as an onslaught of the forces of barbarism. 

To be sure, the founders of the republic had not worked out with 
Mr. Spencer’s precision a theory of government. Science had not 
put them in possession of the knowledge that has enabled him to de- 
fine the limits of public authority. Yet in their denunciations of 
British despotism and in the Bills of Rights with which they pref- 
aced their Constitutions, they set forth principles quite as hostile as 
those of his Justice to the state socialism now current. Neither did 
they apply with his rigor of logic the principles of freedom they did 
proclaim. Widely, at times, did they depart, as I have said, from 
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their political ereed. But if not averse to the encouragement of in- 
dustry that a moderate tariff would give, they never imagined that 
the throttling of trade, such as began with the Morrill act and ended 
with that of May. Dingley, would come to be defended as a blessing 
in itself, and turned into a gospel of national wealth and happiness. 
Nor did they conceive that the Constitution, framed while the mem- 
ory of the countless evils of an irredeemable eurrency was still fresh, 
would ever be quoted in approval of a step so calamitous. Least of 
all did it occur to them to resort to the power of taxation to suppress 
the right of a bank to issue its notes, and, with such tyranny as a pre- 
cedent, to crush a growing traffic in a wholesome food, like the 
chemical substitutes for butter and cheese, and to extinguish a gam- 
bler’s passion, like the patronage of a lottery or the solution of miss- 
ing-word puzzles. They believed with Mr. Spencer that government 
had a different objeet. When, however, a nation becomes perverted, 
as Americans have been, by the evils and ethics of war, the main- 
tenance of peace and freedom ceases to be an article of passionate 
faith; it is no longer an object of ceaseless pursuit. With ideas and 
feelings unconsciously and irresistibly shaped, not by constitutions 
and rational discussion, but by militant necessities, people do not 
look to themselves for the blessings of life; they look to the power 
that has shielded them from ruin. To it they intrust, without a 
doubt of their wisdom or a suspicion of their enslavement, a thou- 
sand duties that they alone should assume. 

It is not the ignorant and thoughtless that fall a prey to the 
operation of a social law that they do not understand. People of in- 
telligence and learning as well yield to the bondage of their environ- 
ment. A member of the United States Supreme Court has repudi- 
ated as completely as any blatant socialist the peerless truth that the 
only government of a free democracy is the one that Jefferson 
described—the one that “shall restrain men from injuring one an- 
other ” and “leave them otherwise free to regulate their own pur- 
suits of industry and improvement.” In an address before the 
American Bar Association, Justice Brown endowed the State with 
the paternal authority of a feudal despotism. “It may,” he said, 
“fix the number of hours of a legal day’s work, provide that pay- 
ment be made at certain stated periods, proteet the life and health of 
workingmen against aecidents or diseases arising from ill-construeted 
machinery, badly ventilated rooms, defective appliances, or danger- 
ous occupations, and may limit or prohibit altogether the labor of 
women and children in employments injurious to their health or be- 
yond their strength. . . . It may,” he added, describing still further 
the attributes of a government of the fourteenth century instead 
of the nineteenth, “by constitutional amendment, if necessary, for- 
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bid the charter of business corporations for any other purpose than 
those of mining, manufacturing, insurance, or transportation, and 
especially may inhibit those for farming and trading purposes, or 
trafficking in any manner in the necessaries of life. . . . It may put 
an end to combinations having for their object the control and 
monopoly of particular articles of manufacture. . . . It may put a 
stop to the vicious system of building railroads and other public 
works through construction companies organized by the directors of 
their road in their own interest.” He went so far as to express his 
belief that, if need be, the State might lnut the size of bequests. 
“With its unlimited power to dispose of decedents’ estates,” he con- 
tinued, “I know of no reason why the Legislature may not limit the 
amount which any single individual may take by gift or devise, and 
thus bring about, to a certain extent, the breaking up of enormous 
fortunes upon the death of the owner.” Becoming the victim of 
a principle based upon a false practice, he plunged to deeper depths 
of paternal despotism. “I have never been able,” he argued, as is 
so frequently done these days, “to perceive why, if the Government 
may be safely intrusted to carry our letters and papers, it may not 
with equal propriety carry our telegrams and parcels; . . . or why, 
if our municipalities may supply us with water, they may not also 
supply us with gas, electricity, telephones, and street cars.” * 

Were such apostasy to the principles of the founders of the 
republic confined to the expression of opinion, there might be little 
occasion for protest or alarm. But it has passed into legislation, both 
State and Federal, there to work its inevitable havoc, both moral 
and industrial. Since the close of the war, the laws proposed and 
enacted in Congress have constantly increased in scope and volume. 
The solicitude of statesmen is not that of Hamilton and Jefferson— 
to make the Federal Government the preserver of peace and the 
protector of freedom—but to convert it into a universal beneficence 
to fit out fools with brains and to render innocnous the virus of indo- 
lence and perversity. Upon the assumption that the Ainerican farm- 
ers, who have solved so many problems, from the extirpation of 
beasts and savages to the reclamation of forests and bogs, are no 
longer able to cope with a grub or beetle or to renew the life of an 
exhausted soil, an insignificant bureau has been turned into a great 
department of state. Not only has it been charged with the distribu- 
tion of seeds, often more valuable to politicians than to agricultural- 
ists, and of voluminous reports more common in junk shops than in 
libraries, but it has just been authorized to furnish its helpless wards 
with sample stretehes of model roads. As if those miracles of 
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industrialism, the railroads of the country, had fallen into the hands 
of incompetent knaves to be used to plunder and impoverish their 
patrons, a powerful commission has been mercifully provided to 
avert the disaster. So slight is the confidence to be placed in the 
integrity of the men of genius intrusted with the solution of the 
dificult and compheated problems of transportation that they are 
denied the freedom to make the needful agreements to forestall the 
ruin of cutthroat competition. With the faith of idolaters in a 
state supervision that has been pronounced a failure, the apostates 
propose that the Government shall depart still further from its 
legitimate functions, and assume itself the ownership of the railroads, 
thus adding billions to the spoils to be fought for in caucus and con- 
vention. Enamored of the dubious suecess of the Postal Depart- 
ment, whose wretched management has furnished a deficit for sixty 
years, they demand that it shall saddle itself with a telegraph serv- 
ice and a savings attachment. A postmaster general has so far 
taken leave of his senses as to suggest that the savings shall be de- 
voted to the construction of public buildings, which would neces- 
sitate the taxation of the depositors to meet the interest paid to them, 
and make it impossible to provide ready money in case of a run. 
But it is not alone in the regulation of the great interests of life like 
agriculture and transportation that the Federal Government has 
favored the American people with its paternal care and superior 
wisdom. Descending to more personal matters, it has begun to 
look after their food and drink. I have mentioned the legislation 
against the chemical substitutes for butter and cheese. Other legis- 
lation, equally violative of personal freedom, seeks to rescue the 
country from the degradation due to the cheaper grades of tea. 
Thanks to enlightened statesmen, it must be over a brew of the 
leaf that has met the official test that the assassins of character will 
continue the pursuit of their favorite diversion. 

The loss of freedom involved in the thousand restraints upon 
activities that have no kinship with crime is not, however, the most 
odious product of the civil war. That distinction belongs to the 
spirit of proscription that now animates the American people—the 
spirit that formerly took, and still takes to some extent, in the mili- 
tant countries of Europe, the hideous form of a barbarous persceu- 
tion of the Jewish race. For three quarters of a century they 
boasted that the United States were the refuge of the oppressed 
and unfortunate of all countries. Ieartily did they weleome every 
immigrant, not a pauper or criminal, that was willing to work, no 
matter whether ignorant or literate, yellow or white. They even 
sent agents abroad to seduce with stories of freedom and plenty the 
impoverished victims of military despotisms. With their vast re- 
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sources undeveloped, they felt, as does every free industrial nation 
before its apostasy, that too many strangers anxious to better their 
lot could not come among them and share their blessings. But 
after the curse of militancy had inclined them, as it inclined the 
republic of Athens and that of the Dutch, to proscription, they 
began to change their attitude toward aliens. From the policy 
of excluding the products of foreign labor, they passed to the 
policy of excluding foreign labor itself. At the same time they 
sought to justify themselves with the specious logic that springs 
from war. Though always contentious of the inevitable triumph 
of their civilization, they declared that it could not withstand the 
invasion of Oriental habits and customs. In the face of the fact 
that no amount of knowledge ever transformed vice into virtue, 
they insisted that without the test of literacy to bar the ignorance 
and crime of Europe, the institutions of the republic could not sur- 
vive. Nothing more hypocritical can be found in the pleas of any of 
the great brigands of history for their assaults upon the rights or 
territory of the people ill fated enough to evoke their envy or hatred. 

The step from attacking foreigners by prohibitory tariffs and 
immigration laws to attacking them by means more direct is only 
a short one. That the American people have taken it already once 
or twice, and are about to take it again, need cause no surprise. 
When they were under the domination of slavery, a militant institu- 
tion stimulative of aggression, it was but yielding to the barbarous 
impulse that possessed them to annex Texas, to wrest from Mexico 
a vast domain, and to seek to own the island of Cuba. It was but 
yielding to the same hateful impulse when, a few years after the 
close of the civil war, they tried to make Santo Domingo a part 
of the Union. That act of apostasy to the principles of a free 
democracy was only averted by the courageous efforts of the few 
men in public life that still felt profoundly the truths of the Fare- 
well Address. Since then, however, the teachings of Washington 
have again fallen into disrepute. In the clamor for a “ vigorous for- 
eign policy ” and the annexation of Hawaii, we have another mani- 
festation of the spirit of aggression that nerved the arm of the slave 
driver as he wielded the lash and fired him with lust for the lands of 
other peoples. 

The impulse toward despotism since the outbreak of the civil 
war has not been confined to the Federal Government. The forces 
of aggression let loose by that terrific struggle have passed to every 
part of the body politic. It has seemed, in fact, as if they gathered 
momentum as they became diffused. While the States have not, 
as already said, encroached upon the rights of the central authority, 
they have ravaged like flames the field of individual rights. History 
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does not name the despot that rivaled them in edicts for the regula- 
tion of the conduct of his subjects. The enactments of some legis- 
latures number more than a thousand in a single session, and the en- 
actments of all of them more than ten thousand. Is it any wonder 
that the accumulated mass of these experiments in legislation is fast 
throwing the law into a state of confusion, defying the labors of 
lawyers to master it, and of judges to interpret it, and that the 
American people are beginning to grasp wildly for any scheme that 
promises deliverance from the evil? 

Like the Federal Constitution, the State Constitutions exhibit 
an anxious desire to rescue from destruction “the unalienable 
rights.” Nearly all of them contain a version of the famous clause 
of the Magna Charta. Were the fundamental principles of govern- 
ment set forth in them rigidly observed, the political despotism that 
now threatens to overthrow free institutions as completely as in 
Italy at the close of the middle ages would not be possible. “ Abso- 
lute, arbitrary power over the lives, liberty, or property of freemen,” 
says the Constitution of Wyoming as well as that of Kentucky, 
“exists nowhere in a republic, not even in the largest majority.” 
More specific, the Constitution of North Dakota declares that “ all 
men are by nature equally free and independent, and have certain 
inalienable rights, among which are those of enjoying and defending 
life and liberty, acquiring, possessing, and protecting property and 
reputation, and pursuing and obtaining safety and happiness.” 
Nothing could be more admirable than the Constitution of Missouri. 
Jt asserts that “ all constitutional government is intended to promote 
the general welfare of the people; that all persons have a natural 
right to liberty and the enjoyment of the gains of their own industry; 
that to give security to these things is the principal office of gov- 
ernment, and that when government does not confer this security, 
it fails of its design.” The indisputable implication is that the 
functions of government should be limited to the preservation 
of order and the enforcement of justice. Were it to undertake any- 
thing else, it would not promote “the general welfare”; it would 
promote the welfare of some at the expense of others. Instead of 
the system of distribution by private contract, the only equitable 
one possible, it would introduce the system of distribution by force or 
favor. Instead of insuring to people “the enjoyment of the gains 
of their own industry,” it would take the gains of some to bestow 
upon others. 

But there is no such correspondence between principle and prac- 
tice. More even than the acts of Congress do the acts of legisla- 
tures illustrate the impotency of any politieal contrivance, however 
ingenious, to curb the instincts of a degenerate democracy. Until 
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recent years the theory of constitution-makers has been that general 
rules would suffice for the guidance of the patriots that represent the 
people. But the creed of the Russian highwayman, who offers a 
prayer before he commits a crime, could hardly be more impotent. 
Then the theory was adopted that more specific directions would 
possess a greater virtue. Accordingly, the inhibitions of a statute 
rather than the principles of a charter became the dominant trait of 
later constitutions. But all in vain. One has been as impotent as 
the other. “ No act,” says the Constitution of Indiana, “shall take 
effect until the same shall have been published and circulated in the 
several counties in this State by authority, except in case of emer- 
gency, which emergency shall be declared in the preamble or the 
body of the law.” Still, out of two hundred laws passed at one 
session of the legislature, more than two thirds of them contained 
the lying declaration that “whereas an emergency exists for the 
immediate taking effect of this act, it shall therefore be in force from 
and after its passage.” “The General Assembly,” says the Constitu- 
tion of Ohio, repeating a provision common to the Constitutions of 
other States, “shall pass no special act conferring corporate powers.” 
Yet, of the laws of a single session, fifty were in violation of this pro- 
vision. A similar provision exists in the Constitution of Tennessee. 
But only thirty-five of the two hundred and sixty-five acts passed at 
one session omitted the flagrant falsehood that the “ public welfare ” 
required their immediate enforcement. One of these laws so essen- 
tial to the “ public welfare ” provided only for the change of the line 
of alot. “ No county, city, town, or village,” says the new Constitu- 
tion of New York, “shall hereafter give any money or property, or 
Joan its money or credit, to or in aid of any individual, or association, 
or corporation.” To such an extent has this important restriction 
been disregarded that in one year alone over three million dollars of 
public funds were put into the hands of private charities. Clergy- 
men and philanthropists even defended the shameless evasion, and 
the consequent plunder of taxpayers, in the name of humanity. 
“Can we believe,” said De Tocqueville, grasping sixty years ago 
the melancholy significance of this want of deference to the most 
solemn obligations that can be put upon people that govern them- 
selves, “ that democracy, which has destroyed the feudal system, will 
respect the rights of the citizen and capitalist? Will it stop now that 
it has grown so strong and its adversaries so weak?” If there is 
little in its contempt for written constitutions to warrant a cheer- 
ful answer, there is still less in the most cursory analysis of its State 
and Territorial legislation. “Statutes have been passed,” said Mr. 
James M. Woolworth before the American Bar Association, giving 
a glimpse of the character of this legislation, “ which have usurped a 


AN APOSTATE DEMOCRACY. 665 


man’s right to his own, and made contracts for him that he would not 
have made for himself.” 

Not the slightest heed is given to the fundamental induction of 
social science that the advancement of civilization means the en- 
largement of individual freedom and the growth of moral control. 
So vast and complex is the machinery of modern industrialism that 
its management must be left to the people that have staked their 
fortunes and reputations upon its success. They alone possess the 
incentive to pursue the line of conduct that shall not evoke the cen- 
sure of the community, and to make the changes in production and 
distribution that shall always be adjusted to varying needs and tastes. 
But the new theory of civilization is that the more enlightened a 
people become the more unfit they are to shape their own private 
conduct and to control their own private business. The corollary 1s 
that the only power competent to take charge of both and thus avert 
the untimely crack of doom is the one generated by those marvelous 
mechanisms of intrigue and corruption—the ballot box and party 
government. Contemptuous of the irrefutable statement of Buckle 
that “the best laws which have been passed have been the laws by 
which some former laws were repealed,” legislators are reviving in 
the New World all the restrictions that crushed the individual and 
industry in the Old. Creating boards, superintendents, and com- 
missions for almost every conccivable purpose, from the examination 
of barbers and plumbers to the control of insurance and railroad 
companies, they are subverting not only personal freedom but local 
self-government. “One may wonder,” says Mr. Gamaliel Brad- 
ford in a letter to the Boston Iferald, ealling attention to this amaz- 
ing reversion to the despotism of the past, “how many people are 
aware of the social revolution which is going on year by year at the 
statchouse; the steady undermining of the local self-government 
whieh has been the pride and boast of the State for more than two 
centuries; the proeess by which we are being drawn under the cen- 
tralizing despotism of the Legislature exercised through commissions 
set up... at its pleasure. There are now thirty-four of these,” 
he says, giving figures being rapidly duplieated in other States, 
“many having extensive exceutive powers and under no effective 
responsibility whatever.” Like the legislatures themselves, they are 
new centers of intrigue, corruption, and despotism. Playing the 
role of the old court favorites, intrusted with some monopoly by a 
complaisant autocrat, they bestow privileges and suppress rights. 

The form of property that has most frequently attracted the 
malign attention of the apostates of democracy is corporate property. 
Especially provocative of their philanthropy and greed have been 
those large combinations of capital known as trusts, which are now 
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the great engines of demagogues to inflame the passions of igno- 
rance and poverty, and to extort blackmail with which to carry on 
political campaigns and to promote private enrichment. Little or 
no effort is made to discover whether they are the product of vicious 
legislation, like tariff laws or imperfect corporation laws, or whether 
they grow out of economic conditions beyond human control. It is 
enough that they exist; that, like other members of the society that 
fosters them, they exercise despotic power; that they serve the pur- 
pose of a telling battle ery; that they may be pitilessly plundered. 
Ifence their suppression has become within a ycar or two a favorite 
outlet for legislative ignorance, prejudice, and rapacity. Much of 
the legislation against them is for political purposes, and was never 
intended to be enforeed. But that docs not alter the fact that it is 
violative of the fundamental principles of a free demoeracy, and in- 
dicative of the vice that is fast subverting the purposes of the repub- 
he. The antitrust law of New York authorizes one of the most 
o:lious practices of the Inquisition—namely, the citation of a witness 
suspected of a crime under it to give testimony that shall furnish 
a basis for his indictment and punishment. The antitrust law of 
Mississippi makes any evidence that a trust or combination intended 
to affect the price of a commodity, conclusive that the price was 
affeeted, and authorizes the infliction upon the innocent of the 
penalty that should be reserved for the guilty alone. What points 
could not the authors of such laws have given to the famous despots 
of history? 

The corporate property that has suffered most from the raids of 
these modern Vandals is the railroads. Originally regarded as the 
most important and valuable contribution that invention had made to 
civilization, they were fostered in every way. Now they are re- 
garded as among the greatest of “ the social evils’ that statesman- 
ship and philanthropy are combating so energetically. By a feat 
of logic not uncommon to “ thinkers ” as well as to demagogues, they 
have been differentiated as creatures of the State, having no riglits 
except those that the State concedes. Upon the vicious theory first 
proclaimed in the famous Chieago elevator case,* that, unlike other 
forms of business to meet human needs, they are “ affected with 
publie interest,’ and are not, therefore, private property, entitled 
to all its rights and privileges, they have been subjected to a despotic 
supervision that has brought them to the verge of ruin. Denied the 
right of freedom of contract, one of the “unalienable rights,” they 
are not permitted to make their own rates of transportation. Not 


* In this case, it will be remembered, the elevator was private property, built on private 
land. No one was eompelled to use it, Yet, as it was “affected with public interest,” the 
courts decided that the State Legi-lature could regulate its charges. 
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believed to be moved, like other commercial enterprises, to seek the 
convenience and approval of their patrons, they have been forced to 
construet depots in towns of a certain size, no matter whether busi- 
ness warranted it, to arrange the movement of trains on eonneeting 
lines to save a traveler from delay, and to post bulletins to aequaint 
the impatient publie with belated trains and the hour of their 
arrival. It is assumed by another class of legislation that they revel 
in the destruction of life and property and the persecution of their 
employees. One State at least requires the erection of stage planks 
or the use of trucks for the reception of baggage. In another, loco- 
motives must be armed with lookouts to warn heedless trespassers, 
and in ease of injury or death the company must prove affirmatively 
that it was not guilty of negligence. In still other States it is pro- 
vided that there shall be no reduetion of salary without a month’s 
notice, no discharge of employees without reasons, if demanded, and 
no record, or blaek list, of ineompetents or raseals. Even the estab- 
lishment of relief departments, to which no one is obliged to con- 
tribute, is prohibited. To show still further that railroads have 
no rights that the high-minded legislator is bound to respect, it is 
provided by one law that they shall pay the eharges of other car- 
riers on freight delivered to them; by a second, that they shall issue 
passes to shippers of ecrtain eommodities; and by a third, not eon- 
fined to railroads, that they shall not employ detectives or other per- 
sons to diseover dishonesty or to protect their property from the 
destruction of rioters. In so humane an age as the present, thieves 
would hardly be refused a privilege so unquestionably just. 

As yet but two other elasses of corporations outside of elevator 
and railroad companies have been denied the right to fix the price of 
their serviees. This baleful movement of demoeratice despotism has 
overtaken telegraph and telephone companies, and threatens the gas 
and street-ear eompanies. The corporations still free from it have 
not, however, eseaped the blasting solicitude of the soeial reformers. 
The owners of mills, factories, and mines have suffered severely from 
it. But if their hours of toil have been shortened to the verge of 
disaster; if their discipline of the careless and incompetent has been 
modified to the point of impoteney; if they have had to put up their 
buildings and to guard their machinery in preseribed ways, not 
always the wisest; if, in a word, they have been bound and gagged 
by regulations that rival those with whieh Colbert throttled the in- 
dustries of France, the story of their oppression is too much like that 
of the railroads to need recital. Of more interest because more novel 
is the oppression of the insurance companies, which, hke the rail- 
roads, require ability and character of the highest order, and a 
special knowledge that few legislators take the trouble to master. 
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Yet they, too, have been treated like fools or knaves. In both fire 
and life insurance, heavy inroads have been made upon the right of 
private contract. Fire-insurance companies are forbidden to limit 
their liability. To encourage the industry of the incendiary, they 
are denied the right to contest on the ground of fraud the loss they 
shall pay. Besides crushing their freedom, legislators have raided 
their revenues. In one State at least contributions are exacted in 
support of the fire departments in towns of a given size. More 
onerous than those of fire insurance, the laws in regulation of life 
insurance declare that the statements made in a policy shall be repre- 
sentations only, and even if false, shall not impair the validity of the 
contract; that an agreement that a contest shall defeat recovery 
shall be void; and notwithstanding any provisions of the policy, 
the non-forfeiture law of the State shall control its interpretation. 
Official forms of contracts, deemed by Leroy Beaulieu to be the very 
essence of socialism, are framed and enforced. Although the mor- 
tality of blacks is greater than that of whites, no discrimination is per- 
mitted; and should an agent wish to add to his business by the abate- 
ment of his commissions, he can do so only at the risk of prosecution 
asacriminal. As well might the physician or attorney be punished 
for the acceptance of a fee below an official rate. 

The vicious assaults of the legislatures upon the rights of corpora- 
tions are paralleled by equally vicious assaults upon the rights of 
individuals. Here the police powers of the State have been sub- 
jected to the same abuse that has overtaken “ the general welfare ” 
clause of the Federal Constitution. Under the cover of them, greed 
and philanthropy have made equal inroads upon the liberty that 
Americans boast of so frequently and violate so shamelessly. To 
such a degree have they been stretched that scarcely a form of 
human activity from birth to death, both ineluded, has not been 
subjected to meddlesome supervision. In the absurd attempt of im- 
pertinent persons to square the conduct of neighbors to their own no- 
tions of right and wrong, the whole field of health, labor, morals, and 
education has been cultivated with a zeal unequaled in modern 
times. 

Take the Jaws in revival of the old trade and professional cor- 
porations, which were so long a bar to civilization, and did so much 
to inflame the French Revolution. Those that the plumbers, under- 
takers, and horseshoers on the one hand, and the dentists, druggists, 
and physicians on the other, have obtained are as repugnant to the 
principles of a free democracy as the feudal monopolies of Louis XI 
and Queen Elizabeth. Yet they have the sanction of the highest 
court in the land. “In the nature of things,” says Justice Bradley, 
defending this despotic exercise of the police powers of the State, 
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“it is not every citizen of every age, sex, and condition that is quali- 
fied for every calling and position. It is the prerogative of the legis- 
lator,” he added, framing a rule that would apply to every form of 
human activity from that of a cook to that of a statesman, “ to pre- 
seribe regulations founded upon Nature, reason, and experience for 
the due admission of qualified persons to professions and callings 
demanding special skill and confidence.” * Going a step further 
in the assertion of this power of a paternal despotism, Judge Napton, 
of the highest court of Missouri, has declared that “the State 
legislatures have the power, unless there be something in their own 
Constitution to prohibit it, of entirely abolishing or placing under 
restrictions any trade or profession which they may think expedient.” 
Imagine what Jefferson would think of such a doctrine, one that 
would have obliged him to hunt for a licensed blacksmith to shoe 
the horse that he rode to the eapital to deliver his famous address! 
Imagine what John Adams would say at the discovery of a law that 
would not have permitted him to build a drain to his own house, or to 
buy of a jobber the pipes and faucets needed to repair his plumbing! 
Would they not be moved to issue a new Declaration, and to fight 
another War of Independence? 

No elass of people has suffered more from despotism or has a 
greater interest in freedom than wage-earners. Civilization made 
its longest stride when they ceased to be slaves or serfs, and gained 
the right to go wherever work was to be had and to make with 
their employers such agreements as they pleased. Still, no class 
has more completely falsified the praise of Sir Henry Maine, the 
highest that can be paid to a free democracy. “ The American peo- 
ple,” he wrote scarcely more than a decade ago, “are still of the 
opinion that more is to be got for human happiness by private energy 
than by public legislation.” To-day it is upon the State rather than 
public opinion on the one hand, and industry and frugality upon 
the other, that toilers have come to rely for the redress of grievances 
and the procurement of abundance. Guilty themselves of every act 
of aggression they complain of, they have had enacted the most 
despotic and discriminating legislation to be found in the statute 
books.+ Besides the well-known laws in regulation of the work of 
women and children, there is a multitude of other laws still more 
destructive of freedom. JI have mentioned those that require rail- 


* Quoted by Tiedeman. Limitations of the Police Power, p, 202. 

+ According to Mr, F. J. Stimson, the labor laws enacted during the past ten years num- 
ber sixteen hundred and thirty-nine. Of these, one hundred and fourteen have been de- 
celared unconstitutional, which explains the hostility of labor to the courts, and its prepos- 
terous demand that when laws have once been enacted they shall stand until repealed. 
(Atlantic Monthly, November, 1897, p. 606.) 
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roads and other corporations to give reasons for dismissals, and for- 
bid them to list the knaves and incompetents. But, whatever be the 
benefit of such laws, the employees of farmers or merchants have 
no share in them. Equally odious discriminations provide that 
goods made by union labor shall have the protection of special 
labels; that wage creditors shall have the preference over clerks and 
domestic servants; that in suits for manual services, the plaintiff 
shall get special attorney’s fees from the defendant. To the great 
inconvenience of labor as well as capital, it is not permitted to pay 
wages in longer periods than those prescribed, or in commodities 
other than legal tenders. Finally, there are laws that fix the 
length of day and the rate of wages on public works, thus plundering 
the men who have to work a longer day and at the lower wages of 
free competition. But instead of overthrowing by such enactments 
the despotism of capital, labor only stimulates its growth. For 
every bureau, every inspector, every aggression on an employer or 
a fellow-employee, is another drop of vitriol poured tipon its own 
wounds—another nail driven into the coffin of its own freedom. 
Though the descendants of the self-reliant and liberty-loving 
New-Englanders, the farmers of the United States have also fallen 
a prey to the vicious principles of an apostate democracy. Many 
of them have surpassed the foreign-born citizens themselves in their 
devotion to the political ideas that belong to the military despotisms 
of Europe. In some of the Southern and Western States, where the 
Anglo-Saxon blood is purest, the subtreasury scheme, the free coin- 
age of silver, and the government ownership and management of 
railroads and telegraphs have had their greatest vogue. Only among 
the peasants of the old régime would it be possible to find the proto- 
types of the men that have lost their skill in wresting a living from 
an exhausted or a half-cultivated soil, and clamor for the aid of the 
State in their struggle with the forces of Nature and the competi- 
tion of their fellows. When some De Tocqueville of the future shall 
study the subversion of American freedom, what a curiosity will 
he find in the law with its bureaucratic machinery for the extirpa- 
tion of the gypsy moth! How he will marvel over the decadence 
of the people that appeal to the same power to save their fruit trees 
from the ravages of discase and insects, and their fields from the 
invasion of noxious weeds! If the farmers themselves fail to apply 
the remedies that benevolent legislators have prescribed, equally 
benevolent officials are authorized to destroy the trees found dis- 
eased, and uproot the weeds before they go to seed. Similar laws 
have been enacted for the protection of the health of domestic 
animals. One provides that sheep must be annually dipped to 
guard against scab. In the case of cattle suspected of tuber- 
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culosis, officials may subject them to tests, and, if necessary, seize 
and kill them. In many States the pedigree of an animal has 
become more important than that of a man, and any falsification 
of the family tree of a horse or pig is severely punished. Other 
legislation assumes that Yankee prudence and shrewdness have 
passed away. Instead of facilitating redress against all frauds, it 
contains elaborate provisions in regard to the sale of bogus seeds 
and fertilizers. Finally, there is a mass of legislation, hke beef-in- 
spection laws and laws for the regulation or suppression of oleomar- 
garine, that pretends devotion to the public welfare. But its prin- 
cipal objcet is to eater to greed and to establish monopolies. 

Of the liveliest interest to the philanthropic statesman have been 
all subjects that relate to humanity, morality, and education. It has 
seemed as if he thought that without his malevolent interference 
his fellows would lapse into hopeless ignorance and barbarism. 
Accordingly, he has been at infinite pains to suppress intemperance, 
to stimulate sympathy and acts of kindness, and to break down any 
monopoly of intelligence and learning. In all the States there 
have been established huge and costly mechanisms for the wholesale 
inculeation of public and private wisdom and virtue. That no child 
might, through a perverse inclination or parental neglect, wander 
from the ranks of the droves crowding the public schools, compul- 
sory education has been established. Agents have been appointed 
to hunt down little delinquents, and veritable prisons constructed to 
force them to quaff at the fountains of knowledge. More antagonis- 
tic even to the principles of a free democracy are the private organi- 
zations invested with the police powers of the State to suppress 
eruclty and vice. Outside of the machinery of responsible govern- 
ment, they wield an authority not subject to the checks of the police. 
The State has no more to do with the appointment of their agents, 
who may be grossly ignorant and incompetent, than with the 
appointment of the agents of a railroad or insurance compauy. 
Although supposed to be superior men, I have known them to prac- 
tice tricks to catch their victims that would disgrace a knave, and to 
violate private rights with a recklessness hardly surpassed in Russia. 
The great mass of legislation in regulation of bibulous habits and 
customs is another reckless invasion of private rights. Without 
trying to discuss a subject that would fill a volume, I may mention 
two Jaws at least that illustrate in an alarming way the assimilation 
of democratic institutions with those of feudalism. One is the liquor 
law of New York, with its multitude of despotic and discriminating 
provisions, inviting evasion, and its centralized officialism, already 
shown to be grossly ineflicient, if not depraved, to enforce them. 
‘The other is the dispensary law of South Carolina, which has ereated 
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a far more powerful bureaucracy, and has led to much greater 
social and political demoralization. 

The spirit of proscription as well as restriction, so conspicuous 
in Federal legislation since the civil war, is also potent in State 
legislation. The Federal Constitution has, of course, made it impos- 
sible to establish tariff barriers between the States. But the exac- 
tion of licenses of commercial travelers and other checks to inter- 
State commerce show no lack of will or effort to evade the provision. 
More suecessful schemes to prevent foreign competition have been 
the laws that exclude non-residents from oyster beds and salmon 
fisheries. Other legislation, equally repugnant to American free- 
dom, forbids to citizens or corporations of other States the ownership 
and operation of railroads. The fecling against the residents of for- 
eign countries is still more irrational and hostile. The immigration 
offices established in many States during the period of enlightenment 
and tolerance have, I believe, with but a single exeeption, all been 
abolished. Not only have some of the States forbidden the employ- 
ment of aliens on publie works, but they have forbidden them the 
ownership of lands within their borders. So rampant has the spirit 
of intolerance become within the past two years that their exelusion 
from all other forms of investment has been suggested. Yet we con- 
tinue to boast of American freedom and enlightenment! 

Without tracing the apostacy of American democracy into the 
narrower but not poorer field of municipal legislation, with its 
countless ordinances from the regulation of the use of nursing- 
bottles to the suppression of department stores, let us inquire into 
the fruits of these exhaustive labors of philanthropists and states- 
men. Let us ask whether the one have been comimensurate with 
the other. Have the American people been made moral and hnu- 
mane? While more insistent upon their own rights, have they 
beeome more considerate of the rights of others? Can it be said, 
in a word, that social, political, and industrial life to-day indicates 
a higher civilization than before the war? 

Not to one of these questions can an affirmative answer be given. 
At no time since the adoption of the Constitution has there been 
such widespread and well-founded complaint about the greed of 
capital, the tyranny and brutality of labor, the shocking prevalence 
of crime, especially lynchings, and the corruption and degradation 
of politics with the unprecedented growth of the boss system. A 
legislature does not sit, be it State or national, that is not besieged 
by men supposed to represent more than any other class the intelli- 
gence and morality of the community for favors of every kind— 
valuable franchises, exemptions from taxation, or other special 
privileges. The chief argument in behalf of socialism has come to 
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be that in the management of certain important enterprises they are 
so indifferent to the public welfare that State control or ownership is 
the only escape from their exactions. Hardly a great strike occurs 
that is not aecompanied by excesses that only barbarians would com- 
mit. When there is no violence, the feeling of hatred on the part 
of union men toward non-union men takes the form of a persecu- 
tion more intolerable often than personal assault. Despite primary 
and ballot reforms and the punishment of bribery, the choice of 
officials has become more and more the work of a few men, who con- 
trol caucauses, conventions, and legislatures, and use their immense 
power to blackmail individuals and corporations to enrich them- 
selves or to advance their political fortunes. As to the grosser 
forms of crime, the multitude of laws passed to check it has proved 
equally impotent. Of the prevalence of hoodlumism, even in New 
England, the home of the Puritan, Prof. Charles Khot Norton has 
testified in words of astonishment and alarm. Speaking of the 
murders throughout the country, Dr. Andrew D. White has stated 
in a public lecture that they number more than ten thousand a year, 
and are increasing at a frightful rate. Lynch law is no longer eon- 
fined to the South, so terribly ravaged by the civil war, nor executed 
upon negroes alone, nor prescribed only for assaults upon women; 
it has extended to the North and the West; whites are included 
among its victims, and robbery or murder suffices to invoke its appli- 
cation. 

To many social philosophers such phenomena have been as inex- 
plicable as they have been startling. “ Why is it,” they ask them- 
selves, “that the more we strive by laws and ordinances to hasten 
the dawn of the millennium, the darker the heavens get? Is democ- 
racy a demon that is not amenable to restramt? Is it destined to tri- 
umph over the forces of righteousness, and wreck the very civiliza- 
tion that brought it forth?” Yet they go on believing that these 
thousands and tens of thousands of edicts of despotic democracy, 
which work a moral as well as economic havoe that passes com- 
putation, are so many novel and valuable experiments in social sci- 
ence—so many attempts more or less successful to solve its great 
problems. As though every other despot from time immemorial had 
not made them before; as though, in civilized communities, where 
moral control is fast taking the place of political control, they could 
produce any other effect:than the one so greatly feared! It is not by 
sowing the wind that the whirlwind is laid. It is not by acts of 
ageression, no matter how pure their motive or lofty their aim, that 
the world is bettered. For, gild the deed as we may, every law 
passed, every office created, every dollar appropriated beyond the 
preservation of order and the enforcement of justice, the great 
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purpose of the founders of the republic, is an invasion of free- 
dom and a step toward degradation. As has invariably happened, 
and as Hamilton so clearly foresaw, such a policy will eventually 
turn the most civilized people into a race of barbarians, prone not 
only to assail one another but to attack their neighbors at home 
and abroad. In another way, and in that way only, must the goal 
of human existence be attained; it is to put within the reach of the 
poorest and weakest the means to resist the rich and strong.  In- 
stead of spending countless millions upon a work that should be left 
to the people themselves, the work of education, the regulation of 
morals, labor, and trade, the initiation and management of industrial 
enterprises, spend them, if need be, upon the establishment of a 
scrupulous justice free to al. Then will it be possible to mitigate 
and, in time, to end the countless evils of vice and crime that come 
of war and despotism. Then will people learn to provide tor them- 
selves the thousand blessings, moral and material, born of peace and 
freedom. ‘Then will be solved the only problems of democracy that 
require or admit of solution—-the simple but weighty problems of 
self-support and self-control. 
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FABRIC-MARKED POTTERY. 
By F. 8. DELLENBAUGIL. 


HE cord markings on American pottery have been usually 

ascribed mainly to a desire on the part of the aboriginal potter 
for decoration. While this may in some cases lave been the pur- 
pose of the appleation of the fabrics, which are so distinetly seen 
in the easts made by Mr. ITolmes, it has occurred to me that origi- 
nally the decorative purpose, if there was any, was quite a secondary 
matter, and that the real object of the net or coarse fabric was to aid 
construction. It was one of the means invoked by the primitive 
potter to enable him to handle his pot or jar when complete and be- 
fore it could receive the firing. 

As these vessels show no evidence of the “coil” process, he 
must have used some kind of a mold or form. If built on interior 
molds of indurated clay, as has been sugegested,* there would be 
ereat difficulty in removing the pot from the mold, hence it seems 
to me this was uot the kind of mold used. 

The earlier potters probably used baskets that came up to the 
eurved-in part of the jar, which was continued above the basket by 


‘ 


* George E. Sellers. Popular Science Monthly, vol. xi, p. 573, 
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deft handling, or, if a basket of the same form was followed, the 
basket was destroyed in the firmg process. This would seem to the 
modern mind a great waste of time and material, but it must be re- 
membered that the Indian potter had not learned modern haste, and 
besides could tun up a coarse basket in a very short time. There- 
fore it does not seem improbable that he may, m the early stages, 
have modeled his jar on the inside of a basket frame of similar 
form and then allowed the basket to be consumed in the baking 


Fig. 1.—A Fapric-MarKeED JAR. Fic. 2. 


proeess when it could not be separated from the vessel. KEven 
when he developed to a point beyond and modeled the upper por- 
tions with a free hand, he would find great trouble m separating his 
jar from its framework. What, therefore, would be the following 
step? It seems to me it would have been the placing between 
the clay and the mold of a piece of netting, which would permit 
him to lift out his jar easily and intaet, and transport it to the dry- 
ing plaee. He would then speedily discover that his basket was not 
neecessary—was not so serviceable, in faet, as a hole in the ground, 
for the sides of the hole could be plastered with a laver of very 
sandy clay, and thus would all sticking of the vessel to its mold be 
avoided. 

The netting, or fabrie, having been spread as evenly as possible 
over the inside surface of the mold hole, the upper edges were 
allowed to lie out upon the ground. The soft elay bemg now 
pressed evenly upon the fabric to the required thickness, the sandy 
surface of the mold hole easily gave it shape and gave the potter 
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no anxiety about the ontside surface. Indeed, he had but one sur- 
face to watch till he came to the incurve, if his vessel was to have 
a narrow mouth. Then, I surmise, he built up roughly a clay mold, 
well sanded, pressing what was lett of his fabric into the inside of 
this mold as he built his vessel upward. Frequently, doubtless, the 
fabric was not sufficient to go to the top, which explains why some- 
times only a part of a jar shows the cord markings. The jar com- 
pleted, 1 was easy to pull away the upper mold shell of clay and by 
means of the fabric lft the vessel ont of the mold hole and remove 
it to the drying spot, where the fabric was peeled off and handles 
or other projecting parts added. The cord-markings are plainly 
shown in Plate XXXIX, from Ma. Holmes’s casts. 

The distorting and overlapping of the meshes observed by My. 
Holmes were probably due to the gathering in to fit the interior of 
the mold, for it must be borne in mind that the fabric was not 
shaped in any way to fit the mold, but was donbtless a fragment of 
some squarely woven article. Thus gathering and overlapping were 
necessary to make it conform to the inside surface of the mold. 

When coarse basketry was used for a mold that was intended 
to be removed before firing, the interstices of the basket work were 
probably rubbed full of a mixture of sand 
and clay to prevent the fimished vessel from 
sticking or catching, which | 
explains, I think, the peenl- | 
iarity of design in some eascs, 
for only the more promiment 
features of the basket work 
would impress the vessel. In 
My. Holmes’s fine paper on 
this subjeet in the Third An- 
nual Report of the United 
States Bureau of Ethnology, 
the illustrations—Fies. 107, 
POS POOR ALS ately elie 
present this peeuharity of de- 
sign, due to the fact that the 
chief members of the bas- 
ketry were covered by the 
sand-clay mixture. It seems 
quite probable that to gam 
stiffness these baskets may also have been put into a ground mold. 
I lave not been able to examine the interstices in the easts Mr. 


Fic. 4. 


Ifohnes so eleverly made, but a careful examination would probably 
show evidences in favor of the mold-hole idea. The fabrics used, 
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being of a uniform thickness and easily removed, impressed them- 
selves fully upon the exterior surface of the jar, the plain portions 
being the unpress of the smoothed sides 
of the mold hole. Of the wicker-marked 
ware, however, ouly the prominent pro- 
jections of the form made an impression, 
the plain surfaces corresponding to the 
sandy filling that was resorted to for pre- 
venting the soft clay from squeezing into 
and through the interstices. In some 
kinds of basketry more filling was neces- 
sary than in others, which explains the 
frequent greater separation and irregu- 
larity of the markings. For example, 
Fig. 5 shows far less of the wicker 1m- 
pressions than Fig. 3, and Fig. 2 gives 
only the irregular salients of an exceedingly coarse support. It seems 
probable that the wicker-marked pottery is the most primitive, and 
an extended study of it might lead to a clearer understanding of 
the beginnings of pottery-making. The next distinct advance was 
apparently the use of a fabric as a base, supported by some smooth 
surface, and then as a further development the coil ware, a process 
still in use among the Moki, and the simplest and easiest way of 
modeling a clay vessel without the aid of the wheel; progress i 
pottery, as in other arts, having been in the direction of simplicity of 
construction combined with skill in execution. 

The probable line of development in pottery-making was then 
about lke this: 

1. Made on the outside of a wicker form. Confined chiefly to 
bowls. 2. Made on the inside of a wicker form. 3. Made on net- 
ting in mold hole. 4. Coil-made. 5. Wheel-made, which Indiaus 
seem never to have attained. 

There was doubtless no sharp line of separation anywhere he- 
tween these several stages, but they merged into each other as the 
dawn merges into the day. 


THE most important of the accessions to the library of Columbia Uni- 
versity during 1897 was a gift of 387 books, mainly illustrated works in art. 
architecture, and natural history. Among them are Audubon’s Quadru- 
peds, Sepp’s Nederlandsche Insekteun, Gould’s Humming Birds, Le Vaillant’s 
Oiseaux C Afrique, and other illustrated works in natural history, many 
of them colored by hand ; ahand-colored copy of Catlin’s American Indians, 
Schooleraft’s Indians, Pennant’s Archeological and Zoélogical Works, with 
yare and valuable portraits, and books on the Baltic provinces, Livonia, and 
Frisia, 
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IN A WORLD HALF AS LARGE. 


By tue Late M. J. DELBCAQKUF. 


APLACE says, in lis Haposition du Systeme du Monde: “'The 
law of attraction inversely as the square of the distance is that 
of emanations starting from a ceuter. It appears to be the law of all 
forees the aetion of which is perceptible at sensible distances, as we 
recognize in electrical and magnetic forces. This law, therefore, 
responding exactly to all phenomena, should be regarded in its sim- 
plicity and its generality as rigorous. One of its remarkable prop- 
erties is, that if the dimensions of all the bodies in the universe, their 
mutual distances, and their velocities should be increased or dimin- 
ished proportionately, they would deseribe curves like those they now 
describe; so that the universe, thus successively reduced to the small- 
est imaginable space, would always present to observers the same 
appearance. These appearances are, consequently, independent of 
the dimensions of the universe, since, by virtue of the law of pro- 
portionality of force and velocity, they are independeut of the move- 
meit it may have in space. The simplicity of the jaws of Nature 
thus permits us to observe and recognize only these relations.” 

This masterly page contains propositions of different natures. 
Some of them are of an exclusively mechanical order; as those 
which teach that attractive forces, emanating from a center, act 
inverse proportion to the squares of the distances; that this appears 
to be the law of all forces acting at sensible distances; that its sim- 
plicity and generality should cause it to be regarded as rigorous; and 
that the consequence flows from it that we may conceive an infinity 
of universes mechanically alike—that is, built upon all imaginable 
scales. These propositions, even if they had not the support of 
Newton, would acquire an incontestable authority from the single 
fact that Laplace advanced them. 

Other of these propositions lie in the domain of psychology and 
metaphysics. Snel are those that assert that these infinitely nu- 
merous universes, built on different seales, enlarged or diminished, 
would always present the same appearances to observers; and that, 
consequently, these appearances are independent of the dimensions 
of the universe, because the simplicity of the laws of Nature permits 
us to observe and recognize only relatious. Trem all this we are 
authorized to infer as a final consequence which Laplace does not 
deduee explicitly, but which was assuredly in his thouglit, that the 
nniverse has fundamentally no fixed, immutable, absolute dimen- 
sions; that it is, in short, a purely geometrical universe, constructed 
in a homogeneous space, of which the proportions have the same 


- 


IN A WORLD HALF AS LARGE. 679 


properties, whatever their extent. J propose to demonstrate the 
fallacy of these consequences. 

For this purpose I reduce this proposition to its siniplest dimen- 
sion, and speak, im our planetary system, only of the sun and our 
globe. If this system and all it contains were reduced to one half 
the present linear dimensions, if the velocity of the earth im its orbit 
were one half less, the densities of the sun and the earth remaining 
the same in homologous points, there would be, according to the 
theorem of Laplace, no other change than of dimensions, and an 
observer belonging to the system would not perceive any; only an 
observer placed outside of the system and having a standard of com- 
parison bemg competent to notice it. 

Or the problem may be presented in another way. We might 
keep the two systems, the original and the reduced one, inclosing 
them, in thought, one within the other, with the centers of their two 
suns coinciding. If the two planets were in corresponding parts of 
their orbits at the same time, an observer at the common center would 
see only the smaller one, because it wonld always conceal the larger. 

To make the matter plamer, let us call the fictitions planet Mars. 
In faet, what we are going to say will nearly apply to the real Mars, 
whose radius is 0.517 that of the earth, and its density 0.95 that of 
the earth. We remark, also, that Mars receives only half as much 
heat as the earth. Our imagimary Mars shall be an exact image of 
the earth; with the same seas and continents, the same flora and 
fauna, the same peoples, the same cities, and the same monuments; 
aud a person who might be transported in his sleep would be carried 
from one to the other, provided lis own size was correspondingly 
diminished, without perceiving that he had changed his abode, so 
long as he confined his attention to the phenomena of space. If we 
suppose the year to consist of three hundred and sixty-five days of 
the same length as our days, which we may legitimately do, there 
would be no change in the relations of time. Generally, there will 
be no change in the senses of touch and sight, so far as they relate to 
surfaces. 

Supposing our imaginary Martians to have invented a system of 
weights and measures resting on a like basis with the French metric 
system, their measnres of length will be of half the value of ours; of 
surface, one fourth; of capacity, one eghth; and their weights, into 
the valuation of which other elements will enter, one sixteenth. 

Hence, if we suppose the mean weight of an earthly man to be 
eighty kilogrammes, that of the Martian would be only five kailo- 
grammes. 

The difference in the relations of the measure of capacity and 
the weight deduced from it, according to the rules of the metric sys- 


680 POPULAR SCIENCE MONTHLY. 


tem, which is brought out im the above, arises from the fact that 
capacity is a thing of three dimensions, while weight has four. Mass, 
being for the sane density proportional to the volume, has, in kind, 
only three dimensions; but weight has four, beeause it is mass multi- 
plied by a new faetor, gravity, which is not the same on our Mars 
as on the earth. Some extremely curious consequences have their 
origi in this faet. 

Megamiecros, as we shall eall our man of the earth transported in 
his sleep to the new Mars, wakes up, opens his eyes, and finds himself 
in bed in his room. All the things in it are familar to bim—the 
furniture, clothes, books, and wares are just where he had left them 
overnight. He does not suspect the trick that has been played on 
him. He stretches himself, throws up his arms, leaps froin his bed, 
goes to the waslhistand, lifts the pitcher, puts on his elothes—and is 
greatly surprised. 

All these aetions are of a common character, and consist in rais- 
ing masses to a certain height. Tis water pitcher, for instance, holds 
two litres, new measure. On the earth these two litres, representing 
two kilogrammes, require a certain effort to be raised, say, to the 
height of thirty centimetres. But on Mars these two htres weigh 
only two Martian kilogrammes, or sixteen times less in earthly 
weight. Further, he does not have to ft them to a height of thirty 
centimetres, but of only fifteen centimetres, his size bemg dimin- 
ished one half; so that the work to be performed is reduced to one 
thirty-second. On the other hand, his strength, which is propor- 
tioned to the volume or the mass of his museles, is only reduced to 
one eighth. Consequently, the effort he is required to make is four 
times less. Tis water piteher seems extremely light; so do his 
clothes. Je probably remarked the same thing when he threw up 
lis arms and jumped from his bed, but simply thought he was in un- 
usually good spirits. 

If he is in the habit of practicing in gymnasties, and if, on the 
arth, he raised weights of fifty kilogrammes above his head, he is 
no little astonished to see that he can now play with weights four 
times as heavy, or of two hundred kilogrammes. 

He prepares to go out. We walks aeross the length and breadth 
of lis room. There is nothing unusual. The room is smaller, 
indeed, but his steps are correspondingly shorter. He goes down- 
stairs. He feels again a wonderful lightness and spring. He hardly 
has to touch the steps. When he goes upstairs his astonishment 
increases, if that is possible, for he can go up four steps at a tinie. 
Tlis museular energy, it is true, is reduced in proportion to his vol- 
ume, or to one eighth, bnt his weight is redueed to a sixteenth, and he 
only has to lift it half as Ingh. 
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If, feeling so spry, he thinks he will play a little, he is again 
surprised to find that while he could formerly leap only to the height 
of his hips, he can now jump twice as high as his head. If the 
Eiffel Tower is near by, and he climbs it, he gets to the top four times 
as quickly as formerly. If he lives in Savoy and elimbs Mont 
Blane, he feels only one fourth the fatigue of the olden time, and 
will be very apt to think that somebody has given him a very full 
dose of some invigorating extract while he was asleep. He is no 
less astonished when he finds how little danger there is in falling. 
His child falls down a whole story without being hurt, and he drops 
fragile things, his water pitcher, for example, without their breaking. 

In the same way, but inversely, the inhabitant of Mars, trans- 
planted to the earth, would feel four times as heavy: his leaps would 
be only a quarter as high; the steps, going up and down stairs, would 
be four times too high, although they would look the same as ever. 
Any climb, not to speak of the Eiffel Tower or of Mont Blanc, 
would take away his breath; and he would be ready to think he had 
all at once become decrepit. 

Fairy stories, and such humorists as Swift and Voltaire, have 
made us familiar with the idea that there may be cities of dwarfs 
and of giants copied exactly from ours; and we do not perecive, at 
first sight, why they should not have their Paris, with the Louvre, 
boulevards, and hotels, built after earthly models. We could easily 
faney that if Gulliver, arriving at Lilliput or Brobdingnag, had be- 
come smaller or larger, according to tlle measure of his hosts, he 
would not have remarked the diminutiveness of Lilliput and the 
Lilliputians, or the great size of Brobdingnag, and the Brobdingua- 
gians. ‘T'lus fancy is the more natural at first sight because we have 
invented the art of drawing and other arts relating to it, and the 
microscope and photography show us every day considerable enlarge- 
ments and diminutions without alteration of shapes. 

It is, however, not consistent with the most ineontestable results 
of seienee. The cat is not an exact reduction of the tiger, or the 
Lilliputian of the Brobdingnagian, any more than a small erystal of 
alum is a reduction of a large erystal—although one regular octa- 
hedron may be the exact image of another octahedron. For if they 
were, there would no longer be a question of atoms, or molecules, 
or cells. From the geometrical point of view the ecll, the molecule, 
and the atom are infinitely divisible universes, and therefore capable 
of containing all imaginable figures within their linits; while from 
the chemical and physiological point of view they are absolute quan- 
tities not capable of reduction in their kind. 

Now let us see if a Martian house can be constructed wholly on 
the plan of an earthly house—that is, if it can be made to present the 
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same proportions in all its parts. The cube of the construction and 
the cnbie dimensions of the rooms, as well as the number of windows 
and their superficial proportions, might indeed be the same; but we 
will consider here the details of construction in view of the materials 
used. Let us reduce the problem to its simplest expression: a beam 
on two supports in a condition to bear the weight of aman. Let P 
be this weight; J, b, and h, the length of the beam between the 
points of support, its breadth, and thickness; and R, the resistance of 
2Rb} 
30 

which means that the weight that can be supported increases directly 
in proportion to the resistance of the wood, the breadth of the beam, 
and the square of its thickness, and inversely as the distance between 
the supports. 

Since on Mars, according to the data of the problem, R suffers no 


the wood. According to a well-known formula, we have: P= 


change, while b, h, and 1 become e us and S we see that the weight 


which the geometrically reduced apparatus can support will be 


equal to a We have just seen that the weight of a Martian is aa 


Consequently, the apparatus will be four times as solid as necessary. 
The Martians could use joists and planks proportionately only half 
as thick or one quarter as broad, or with supports four times as far 
apart, or any other combination that would reduce the second mem- 
ber of the equation to one sixteenth. 

From what we have said of the lightness of the Martians, it would 
appear that their division walls and fences would have to be rela- 
tively four times, absolutely twice as high as with us. 

Now, suppose Megamicros preparing to continue on Mars some 
work he had begun on the earth. He has a bench, planks, nails, 
and a hammer. His hammer is of seven eighths less volume and 
mass, and its weight is reduced to one sixteenth. Himself smaller 
in size, he can no longer lift the instrument to the same height, so 
that on a final analysis the living force of the hammer reduced in 
weight is only one thirty-second. The nail is only half as long, and 
of only one fourth section; so that, supposing the same rigidity, he 
meets only one cighth of the resistance in driving it into the board. 
Megamicros then finds that his hammer is four times too light, and 
ean not understand what makes it so. 

Tf the real Martians have passed, like us, throngh a stone age 
and come to an iron age, they have had to work with implements rela- 
tively four times larger than ours, and are now using hammers of cor- 
responding dimensions. 

To return to our imaginary Martians. It may be objected that 


IN A WORLD HALF AS LARGE. 683 


the mass of the hammer being eight times less, and the museular 
force being no more than eight times less, the velocity impressed 
upon the hammer will not be half, but equal. The objection is well 
founded; but then the phenomenon of the fall of the hammer will 
not be the same as it would be on the earth. An observer situated 
in the common center of the two suns would see the Martian’s haim- 
mer drop twiee as fast as the terrestrian’s. Or the objection might 
take another form. The velocity of the hammer may remain propor- 
tional, but the muscular exhaustion will be four times less, so that 
the workman can quadruple the number of his blows. In this case 
the temporal phenomenon, if I may call it that, will be changed. 
At any rate, if he does not multiply his blows, the nail will not be 
driven in in the same way. ‘To whichever side we turn, we fall into 
the same definitive conclusion. 

We further remark that the Martians can lift loads four times 
as heavy as ours: first, because they do not have to carry them so 
high; and, secondly, because the weight is only half as much. Thus 
the unfortunate people who built the pyramids on Mars would 
require only a quarter of the time. Consequently, Megamicros will 
see all tasks that consist in raising weights performed four times as 
rapidly. If he builds a house, it will be under roof before he could 
have got it aboveground on the earth. Life thus passes more 
rapidly on Mars than on the earth; and yet we can not think of 
diminishing the length of the days, for then we would increase the 
number in the year to fourteen hundred and sixty; for we have 
supposed the new Martian year to be of the same length as that of 
the earth. 

Megamicros, who has learned on the earth to reckon by terres- 
trial measures, will have a new set to deal with when he is trans- 
ported to the new Mars. Some may say that he will experience no 
difficulty in this. They are mistaken. 

To speak first of measures of length and surface: If Megamicros 
required six square metres of cloth to make himself a complete suit 
of clothes when he was on the earth, he will need no more on Mars, 
because the surface of his body which he has to cover is diminished 
in the same proportion as that of the square metre, or as four to one. 
But as the sun sends him no more heat there than our sun does to us, 
the goods he will select must be at least as warm as on the earth. No 
reduction, therefore, is possible in their thickness. Hence, if he 
himself makes the goods he requires, if his wife knits his stockings 
and his vests, they will be surprised at the amount of labor they will 
have to expend, and the quantity of materials they will have to use 
for the same purpose. With a skein of a hundred metres of yarn, 
working with a double thread, they will not make more than half of 
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what they expect to. It will be as if their metre, already shortened 
one half, were reduced another half. Hence the acre they may de- 
vote to the cultivation of flax or hemp or cotton will fall far short 
of furnishing them as many shirts. 

With respect to measures of capacity and weight: On the earth 
Megamicros quenched his thirst with two litres of wine. These 
two litres restored to him the quantity of liquid which he lost by 
transpiration and excretion. Without speaking of excretions, the 
Martian man will lose perceptibly more by evaporation alone than he 
did on the earth; for while his mass is reduced to one eighth, his 
surface is only reduced to one fourth. He will, therefore, lose 
twice as much by transpiration as he did before, and a litre of wine 
will not seem to contain more than half the same sum of satisfaction. 
lor a like reason, a kilogramme of bread will not appease hunger in 
the same measure as on the earth. For food, besides furnishing 
energy to the muscles, serves, by repairing the loss of caloric, to 
maintain the animal heat. The cooling surface of the body is twice 
as great in proportion to the mass; the kilogramme of bread will, 
therefore, not procure the same sum of muscular energy. We know, 
as a fact, that small animals have to eat and drink relatively more 
than large animals. 

Megamicros will feel a change of temperature on Mars more than 
when he was on the earth. He gets cool and is warmed again in less 
time, when all other things are equal. If a cloud passes over the 
sun, he will immediately fecl a depression of the temperature of his 
skin. Jt is a very sensitive thermometer. Two thermometers, 
geometrically alike, do not act in the same manner. There is no 
synchronism in their movements. All such disagreements arise 
from the fact that surfaces do not diminish in the same proportion as 
volumes. 

The problem becomes more and more complicated as we address 
ourselves to more delicate phenomena. Muscular energy is due to 
the burning by oxygen of the carbon contained in the blood. This 
combustion is effected on the surface of the lungs. The quantity 
of blood of a Martian is eight times less than that of a being of the 
carth. But while the thoracic cage is diminished in the proportion 
of cight to one, the pulmonary surface is so only in the proportion 
of four to one. The combustion is therefore more complete with 
the Martian than with the man of the earth. Consequently his 
muscular energy, the effects of which were already so striking in 
consequence of the reduction of weight, will be still more marked 
by virtue of this cireumstance. On the other hand, combustion 
being more active, the kilogramme of bread, whieh we have already 
found not enough, becomes still more insufficient—a new pertur- 
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bation. Another consequence: we have just said that the eube 
of the houses might be, on Mars, proportional to the eube of our 
houses. But if boards of health should proceed there according to 
the same principles as with us, they would have to order larger and 
higher rooms. It may be suggested that the atmosphere of Mars is 
less dense than ours, because it is not so thick, and gravity is less 
there. Here is, indeed, a great difficulty, which, fortunately, it is 
not necessary to resolve, beeause the law of Laplace supposes that 
the density is the same at homologous points. On the surface of 
Mars the air, then, has the same density and the same coniposition 
as on the surface of the earth. But will the inspirations be as long? 
The diaphragm of the Martians has not the same work to do as that 
of the earth people. It is true that it is only half as thick, but its 
surface is only a quarter, and the amplitude of its movement only one 
half. But we must not diseuss the rhythm of the diaphragm or the 
beatings of the heart unless we shorten the days and increase the 
number in a year. 

We see that whichever way we turn we can not for an instant 
entertain the illusion that an earth-man eould be put on Mars with- 
out knowing it. 

We shall fall into more and more inextricable diffieulties if we go 
further into the detail of the respiratory and circulatory phenomena. 
The capillary vessels of the Martians are four times narrower in see- 
tion. The heart, then, would have to use more force to make the 
blood eireulate; yet the heart is much weaker, with thinner walls, 
smaller cavities, ete. Even if the Martians resemble men ex- 
ternally, their whole interior organization must be decidedly very 
different. 

The persistency will be remarked with which the number four 
recurs in these ealeulations. This is because weight is reduced one 
half on Mars, and also, because of the reduction in their linear dimen- 
sions, the Martians have to exercise only half the effort to produce 
the same apparent effect. It might be concluded from this that if 
the universe was reduced geometrically in the proportion of three 
or of five to one, we should immediately find ourselves nine or 
twenty-five times lighter, stronger, and more active. By an inverse 
eonelusion, if we could imagine the case for a few moments, we 
should have to be three or five times larger. Henee the paradoxical 
conelusion that the smaller the world is, the larger its people should 
be; so that, if the smallest asteroids are inhabited by men, the 
inhabitants would be more important in size than their planet, 
and might, in ease of extremity, take it in their arms. On the 
other hand, the larger the planctary mass, the smaller the men 
should be, if their muscular sensations are comparable to ours. 
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If we have brothers living on Jupiter, they must be about the size 
of ants. 

Jf, indeed, we go down to the bottom of the matter, we shall 
be forced to admit that there is, in a being capable of observing 
and discerning, something permanent, fixed, and superior to spatial 
dimensions, and independent of their variations. This something 
is the feeling of the required effort, of the executed movement, and 
the fatigue that follows it. The feeling appertains essentially to 
every muscle that works under the impulsion of the will. This 
feeling is neither line, nor surface, nor volume, nor weight. It is 
the same for small and large animals, for the child and the man, the 
dwarf and the giant. He who lifts the heaviest weight he can manage 
fatigues himself always just so much, whether he be weak or strong, 
fresh and nimble or tired and dull, sturdy or feeble. The ant 
dragging a straw experiences integrally the same feeling as the porter 
carrying a sack, or the horse pulling a wagon, if the straw, the sack, 
and the wagon are proportioned to the strength of the ant, the man, 
and the horse. 

Magamicros, transported to Mars, has retained in himself the 
inner unity of measure that permits him to estimate masses according 
to his strength. When on the earth he lifts loads of fifty kilo- 
erammes greatest weight, the equivalent of this weight on Mars is 
not for him fifty Martian kilogrammes, but two hundred kilo- 
grammes greatest weight. JTence his astonishment. I say, pur- 
posely, sometimes weight and sometimes mass. Fundamentally, he 
estimates weight; but weight represents to him a certain quantity of 
matter as related to his strength and his requirements. No matter 
if the kilogramme of Mars is only equivalent to one sixteenth of the 
kilogramine of the earth. Ifa Martian kilogramme of meat, bread, 
or beans represents on Mars the same relative amount of work or 
pleasure as the earthly kilogramme of meat, bread, or beans does 
on the earth, it is equivalent, even equal to it; but if Megamicros 
does not find in it the same quality of restoring strength or producing 
pleasure, he will think it is different. 

Pleasure, pain, and fatigue are not measured by the metre, litre, or 
kilogramme. The pleasure felt by a grasshopper in eating a blade 
of grass is not less than that of a cow with the range of a whole 
pasture. But we know that the grasshopper has a more pressing 
need of food than the cow, because it issmaller. If, then, by an ideal 
reduction of proportions, the cow fails to get the same satisfaction 
out of the meadow, she will not judge its size by sight, but by her 
stomach. 

Let us go still further. None of my readers has thought of 
raising the objection that while transporting Megamicros to Mars 
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T have diminished him in other respects but not in intelligenee, and 
that I should have given him only a half, a quarter, or an eighth of 
judgment. There would be no reason in this. I have received from 
Biskra a uromastix—a kind of herbivorous lizard, with its tail 
armed with points. Not having any Algerian plants to feed it, I 
put it in a field where there were all kinds of wild flowers. The 
animal found the flowers of the smartweed to its taste. Wishing 
to vary its diet, and particularly to find something it would eat in 
winter, I tried to feed it other things; but, though it was docile and 
ate smartweed, fumitory flowers, and wood violets from the hand, 
it showed a marked aversion or indifference to clover. One day, in 
my impatience, not having found any smartweed, I opened its mouth 
and forced in a clover blossom which it finally swallowed. The next 
day, to my astonishment, having some clover blossoms in my hand, 
the animal seized them and devoured them with evident greedy 
pleasure. It recognized the plant it had been forced to swallow 
and had found good, though it had despised it before. It had 
got rid of a prejudice.. Would a rhinoceros have acted more 
rationally? Who would have thought of its large size giving it more 
intelligence? 

A very important conclusion results from our discussion. La- 
place’s law is true mechanically, within the strict limits in which it 
is announced. But the psychical consequences Laplace draws from 
it are fallacies, and the simplest phenomena of elasticity make the 
fallacy evident. Yet if the law of universal attraction were all we 
had by which to account for every kind of manifestations, psychical 
as well as physical, or, in other words, if there were nothing in the 
universe but material atoms situated at perceptible distances apart, 
and attracting one another in proportion to their masses and in- 
versely as the squares of their distances, Laplace’s conclusion would 
be impregnable; an observer could not perceive any diminution or 
augmentation in the universe. But why? Because there would 
be no longer an observer. As I have demonstrated, the moment 
there is an observer, he will perceive a change; and if he perceives 
it, it is undoubtedly because the faculty of observation escapes—with 
others—the law of universal attraction; because it does not depend 
solely upon the mass of the atoms and their distance. It is the same 
with the ant and with the elephant. 

A final conelusion is that if all these deductions are exact, real 
space is different from geometrical space, and the dimensions of the 
universe are absolute.—T'ranslated for the Popular Science Monthly 
from Ciel et Terre. 
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THE FIRST THERMOMETERS. 


By M. P. DUHEM. 


ILE thermometer, the Abbé Nollet writes, came for the first 
time from the hands of a peasant of North Holland. This 
peasant, whose name was Drebbel, was not, however, in fact, one 
of those coarse fellows who know of nothing but field work; he 
seems to have been of a diligent nature, and had apparently some 
knowledge of the physics of the time. An ingenious inventor as 
well as an impudent pretender, and boasting that he had discovered 
perpetual motion, while he made great advances in the art of dyeing 
cloths, he secured favors from James I; Rodolf IL gave him liberal 
pensions and brought him to his court; and Ferdinand II, who was 
himself interested in the thermometer, chose him as the tutor for 
his son. 

Drebbel’s thermometer—an invention which he may have bor- 
rowed from Porta, and in which Galileo doubtless preceded him— 
was composed of a vertical glass tube ending at the top in a bulb, 
while the lower end was plunged into a vessel filled with water or 
some colored liquid. When the bulb was warmed, a part of the 
air contained within it was driven back into the water and escaped 
without. When the air became cool again as the temperature 
around it, the external pressure caused the liquid to rise in the tube, 
the limit of its ascent being determined by the degree to which the 
air in the bulb had been heated, and the tension it had aequired. 

This hardly practical apparatus was still used in Germany as late 
as 1621. The members of the Accademia del Cimento, with their 
active interest in all physical progress, soon substituted for it the 
more convenient instrument which we still use. Contained in a 
transparent bulb prolonged into a fine tube, a liquid more dilatable 
than the bulb rose in the tube when it was warmed, and deseended 
when it was cooled. The Florentine Academy, moreover, never let 
any physical discovery pass without trying to apply it to the heal- 
ing art. Galileo had hardly recognized the constancy of the time 
of the oscillations of the pendulum before the pendulum was used 
to determine the rapidity or the slowness of the pulses of pa- 
tients. The thermometer, made convenient and portable, became 
in the hands of the Venetian physiologist Santorio Santori a sen- 
sitive and precise indicator of the progress of fever. Santori’s 
writings made the instrnment popular, and it was soon common in 
the enamelers’ shops as the Florence or Sanetorius thermometer. 

It is hard to imagine the interest that was excited by the indica- 
tions of this instrument, which was declared to be “worthy of 


THE FIRST THERMOMETERS. 689 


Archimedes.” Everybody was curious to observe the aseent or 
descent of the colored spirit in the tube; for, Nollet wrote, “the 
physician, guided by the thermometer, can labor with more cer- 
tainty and success; the good citizen is better informed regard- 
ing the variations that coneern the health of men and the produe- 
tions of the earth; and the individual who is trying to procure the 
conveniences of life is informed by it as to what he must do in 
order to live all the year in a nearly uniform temperature.” <Ac- 
cording to Amontons, Colbert had a project for construeting a large 
number of thermometers and sending them to different parts of the 
earth for making observations on seasons and climates, but was 
obliged to give it up on account of the imperfect character of the 
spirit thermometer of the time. Different instruments would not 
agree. 

The marking of the degrees on the thermometer stems was not 
controlled by any fixed rule, and they therefore did not express the 
same heat or the same cold by the same nwnber of degrees. To 
remedy this defect, some physicists advised that the lowest point 
reached in the extreme cold of winter and the highest in summer 
be marked, and the space between be divided into a hundred equal 
parts. Such a thermometer would indeed permit its owner to com- 
pare the cold and heat of different years; but in communicating 
his observations to another he would give him data that would have 
no meaning unless he also sent him the instrument he had used, or 
one having identical graduations. 

The problem was first solved in 1702 by Amontons; and his 
method, although it has been given up and resumed at intervals, 
has now become the normal one to which all others are subordi- 
nated. It is based upon two observations, both of which are of 
primary importance. We take two masses of air in two bulbs. 
Each of these masses is separated from the outer air by a curved 
tube filled with mercury, forming a manometer. Suppose that at 
a given temperature one of these masses supports a pressure of one, 
and the other of two atmospheres. Warm the two masses of air 
equally, and pour into both manometers enough mereury to main- 
tain invariable the volume occupied by each of them. While the 
pressure supported by the first mass will inerease to a certain 
amount, that sustained by the other mass will increase doubly. The 
pressure on the second will always be double that on the first. Thus, 
when we warm the two masses equally, while keeping invariable 
the volume of the recipients containing them, a constant relation 
will be maintained between the pressures supported by them. This 
is Amontons’s first observation. 

In the second observation, which can be made with an arbitrarily 
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graduated thermometer, the temperature of boiling water is found 
to be invariable. Not only does the thermometer immersed in 
water keep for any number of hours of boiling the height it had 
reached when the first bubbles came up, but it ascends to the same 
point every time it is placed in boiling water. If Amontons had 
added the proviso that the pressure of the atmosphere should be 
the same in all the experiments, which we know now is indispen- 
sable, he would have been rigorously exact. 

When we take a bulb of air connected with a manometer, mark 
carefully the pressure which it sustains when it is plunged into 
boiling water, and then the pressure at which, under other circum- 
stances, it reaches the same volume, the ratio of that pressure to the 
former may be regarded as expressing the ratio between the tem- 
perature to which the air was raised under the latter condition to the 
fixed temperature of boiling water. This ratio will be the same, 
whatever thermometer, constructed in the same way, we may use. 
In this way we have a sure means of obtaining instruments that can 
be compared with one another. 

Amontons proposed for a thermometer, as Drebbel did, a mass 
of air maintained at a constant volume under a variable pressure. 
The rule by which he attached a certain degree of temperature to 
each degree of heat and cold, or a larger number for more intense 
heat and a smaller for cold, is the same rule to which Desormes and 
Clément on the one hand, and Laplace on the other, returned a cen- 
tury afterward; and is the rule proposed in the works of Sadi 
Carnot, Clausius, and Lord Kelvin as the measure of the absolute 
temperature. 

The profound reasons which cause us to prefer the definition 
of temperature proposed by Amontons to every other could not be 
divined at the beginning of the eighteenth century. The large 
size and inconvenient shape of Amontons’s instrument, and the 
necessity of taking account of the variations of atmospheric pressure 
in interpreting its indications, prevented its general adoption; and 
the Florence thermometer was still preferred. Spirit thermometers, 
that could be compared with one another, were in demand. Réau- 
mur furnished them. 

Réaumur observed, in 1730, that a thermometer placed in freez- 
ing water went down to a certain degree, and remained fixed there 
as long as the water was not wholly solidified. The temperature 
of water in process of congelation was therefore always the same, and 
fixed. As physics has advanced, some corrections have been made 
in this law, and causes have been discovered that make the point 
of congelation of water vary; and physicists have been induced, in 
view of it, to take as their fixed temperature, instead of the freez- 
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ing point of water, the melting point of it. But neither these cor- 
rections nor the incidental recognition by the Florentine Academi- 
cians of the invariability of the melting point of ice diminish the 
importance of Réaumur’s discovery. 

Having discovered a fixed temperature, Réaumur deduced a 
way of making spirit thermometers that could be compared with 
one another. If we plunge a glass bulb prolonged into a fine tube 
and filled with spirit into freezing water, and draw a line marked 
zero flush with the top of the liquid, then determine the volume 
occupied by the liquid under these conditions; if we divide the tube 
into portions, the interior capacity of which represents at the tem- 
perature of the freezing of water aliquot parts of that volume— 
hundredths, for example—and number these divisions from the line 
marked zero; then if, in an experiment, we see the spirit rise to the 
level of the division marked five, we know that the spirit in the 
glass has suffered an apparent dilatation of five hundredths between 
the freezing temperature of water and the temperature of the ex- 
periment. If we always take care to use spirit of the same quality 
—and Réaumur prescribed minute rules on this subject—and if we 
neglect the changes which the variable nature of the glass will in- 
troduce into the law of dilatation of the thermometric receptacle, 
we will obtain instruments of a kind that will always mark the same 
degree when they are equally heated or cooled. 

For two instruments constructed according to the laws laid 
down by Réaumur to be rigorously comparable, it was essential that 
they be made of the same glass and filled with the same liquid. If 
the glass of which they are made has not exactly the same composi- 
tion and tempering in both, and the alcohol has not the same degree 
of concentration, they will not agree. In order to diminish these 
variations, it is convenient to fix all thermometers, whatever they 
may be made of, so that they shall give the same indications for two 
fixed temperatures. The point reached by the liquid at the lower 
of these temperatures is marked on the instrument, and then it is 
raised to the higher temperature, and the point which it reaches 
then is marked. The interval is then divided into parts having 
the same interior volume, and the division is carried out beyond 
the fixed points. In such thermometers the liquid will stand at the 
same mark for an equal degree of heat, notwithstanding slight 
inequalities in the glass and the fluid. 

Jt was some time before the two fixed temperatures at which the 
thermometric scale should be marked were determined upon. Da- 
lencé, in 1688, took a mixture of water and ice for the zero, and 
the melting point of butter as the upper point. Renaldini, in 1694, 
recommended a mixture of water and ice and the boiling point of 


692 POPULAR SCIENCE MONTHLY. 


water, but his process was not applicable to the alcohol thermometers 
then in use, for the vapor of alcohol has a tension at the boiling 
point of water which would burst the reservoirs of the instruments. 
And Renaldini’s method could not be adopted till after Musschen- 
broeck had introduced the use of mereury. In 1729, Delisle chose 
as graduating points the temperature of ice-water and the almost 
invariable temperature of the cellars of the Observatory at Paris. 

About 1714 a skillful instrument-maker of Dantsic, Daniel 
Gabriel Fahrenheit, furnished chemists with alcohol thermometers 
which he replaced in 1720 with mercury thermometers, the indica- 
tions given by which all agreed with one another. According to the 
chemist Woulfe, he boasted that he could make a thermometer that 
would agree with those he had already mace.in any place, and with- 
out seeing any of the instruments that had already’ gone out of his 
hands; but he would not divulge the process by which he had been 
able to obtain such an agreement. This process, in establishing 
which he had been aided by the advice of the astronomer Roemer, 
was nothing else than the method devised by Dalencé; but Fahren- 
heit took for his zero the temperature of a mixture of ice and 
muriate of ammonia (chloride of ammoninm)—which, he thought, 
was the greatest cold that could be obtained—and for his higher de- 
gree the temperature of the human body. 

Finally, in 1742, the Swede, Andrew Celsius, proposed to 
restore the method of Renaldini, and divide into a hundred degrees 
the interval which the mereury in the thermometer would traverse 
between the temperature of melting ice and that of boiling water. 
He marked the lower temperature 100, and the higher 0. Linnzeus, 
reversing this order, gave the mereury thermometer (centigrade) 
the form under which it is now known.—T'ranslated for the Popular 
Science Monthly from the Revue des Deux Mondes. 


CarL Voart, his son William relates, thought little of honorary titles 
and decorations, and generally refused them when offered him ; while he 
highly appreeiated sineere and spontaneous tributes to the value of any- 
thing he had done. Finally, his friends convineed him that a traveler 
who could exhibit some badge of knighthood might reeeive better treat- 
ment at the customhouses than one who had none, and he accepted the 
last cross of the Freneh Legion of Honor that Gambetta eonferred. At 
dinner one evening in Berlin, his hostess, after proudly exhibiting her 
orders, asked him abont his. He had none, he said, exeept the cross that 
Gambetta gave him. Perceiving that this was not well received, he be- 
thought himself, and added: “Ob, I forgot. I wear, too, the blue and white 
badge of the Society of Cooks of Munich, and am very proud of it, because 


they gave it to me of their own aecord after I had translated Brillat- 
Savarin.” 
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SKETCH OF SIR JOSEPH LISTER. 


HE merits of Lord Lister’s work in the institution of antiseptic 

and aseptic surgery are recognized as of the very highest value 

to the human race, and all nations are delighted to do him honor for 

it. The general fecling is summarized in an English chronicle which 

says that for it “he is justly regarded as one of the world’s greatest 

benefactors.” Prof. H. Tillmanns, in an estimate of him published 

in Nature’s “ Scientific Worthies,” speaks of it as his “ immortal life- 

work,” and as constituting “the greatest advance which surgery has 
ever made.” 

Sir Joseph Lister received by descent the tastes and aptitudes 
which have enabled him to reach his present eminence. His father, 
Joseph Jackson Lister, though a man in business, found time to 
devote to science, was a Fellow of the Royal Society, devised an 
improvement in the microscope, concerning which he published a 
paper on achromatic glasses in the Philosophieal Transactions; con- 
tributed other papers to that publication; and, with Dr. Hodgkin, 
first deseribed the tendeney of the red corpuscles of the blood to 
arrange themselves in rouleaux. 

JosEpH Lister was born at Upton in Essex, England, in 1827; 
was taught at a private school of the Society of Friends in Totten- 
ham; was graduated Bachelor of Arts at the University of London 
in 1847; and studied medicine at University College, London, 
where his attention was specially directed to physiology. Having 
been graduated in medicine from the University of London in 1852, 
and enjoyed a creditable career at the hospital, he went to Edin- 
burgh, where he became associated with the late Professor Syme, 
whose daughter he married, and was his house surgeon for a time. 
He was appointed assistant surgeon to the Royal Infirmary, and 
extra-academical lecturer on surgery, in which capacities he added 
to his reputation. In 1860 he was appointed regius professor of 
surgery in the University of Glasgow. During all this period he 
published many papers, the general trend of which seemed to direct 
itself toward the field on which he has won his supreme fame. His 
first papers, published in 1853, while he was still a student, were 
on the museular tissue of the skin and the contractible tissue of 
the iris. Of papers published in Edinburgh between 1857 and 
1860, those dealing with the subjects of inflammation and the 
coagulation of the blood are mentioned as having been the most 
important. The expressions of his views on this last subject were 
one of the features of his Croonian Lecture of 1862, which, Nature 
says, “ excited great interest, upsetting as it did most of the accepted 
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notions, and forming the groundwork of much of our modern teach- 
ing on the subject.” 

Lister’s work in connection with antiseptic surgery began while 
he was at Glasgow. Some of the surgical wards of the Royal 
Infirmary there were distinguished for their unhealthiness, in which 
they were hardly surpassed in the kingdom. The method he em- 
ployed then was very crude and rudimentary, but he applied it with 
the result, as he was able to believe he could say without exaggera- 
tion, that those particular wards became “the healthiest in the 
world; while other wards, separated from mine only by a passage 
a few fect broad, where former modes of treatment were for a 
while continued, retained their former insalubrity.” Equally strik- 
ing changes were afterward witnessed in other institutions, as in the 
Allgemeines Krankenhaus in Munich, the director of which, Pro- 
fessor von Nussbaum, sent his assistant to Edinburgh, whither Lister 
had removed, to learn the details of the antiseptic system as it was 
then practiced. From the day the system was introduced into the 
Krankenhaus, hospital gangrene, which had infected eighty per cent 
of the wounds treated, disappeared entirely, and pyzemia and ery- 
sipelas soon followed it. “ But it was by no means only in removing 
the unhealthiness of hospitals that the antiseptic system showed 
its benefits. Inflammation being suppressed, with attendant pain, 
fever, and wasting discharge, the sufferings of the patient were, of 
course, immensely lessened; rapid primary union being now the 
rule, convalescence was correspondingly curtailed; while as regards 
safety and the essential nature, it became a matter of indifference 
whether the wound had clean-cut surfaces which could be closely 
approximated, or whether the injury inflicted had been such as to 
cause destruction of tissue. And operations which had been re- 
garded from time immemorial as unjustifiable were adopted with 
complete safety.” 

Lister relates in his British Association address that he had been 
long impressed with the greatness of the evil of putrefaction in 
surgery, and had done his best to mitigate it by the use of various 
deodorant lotions. It does not appear to have been quite clear as 
yet what the cause of it was. Liebig’s theory that it was an effect 
of oxygen was still current; and if this were the fact, the pre- 
vention altogether seemed to be hopeless. “ But when Pasteur had 
shown that putrefaction was a fermentation caused by the growth 
of microbes, and that these could not arise de novo in the decom- 
posable substanee, the problem assumed a more hopeful aspect. If 
the wound could be treated with some substance which, without 
doing too serious mischief to the human tissues, would kill the 
microbes already contained in it and prevent the future access of 
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others in the living state, putrefaction might be prevented, however 
freely the air with its oxygen might enter.” He had heard of car- 
bolic acid as having a remarkable deodorizing effect on sewage, and, 
having obtained a quantity, determined to try it in compound frac- 
tures. “ Applying it undiluted to the wound, with an arrangement 
for its occasional renewal, I had the joy of seeing those formidable 
injuries follow the same safe and tranquil course as simple fractures 
in which the skin remains unbroken.” ‘The earliest antiseptic dress- 
ings were very cumbrous. At first an antiseptic crust of blood 
and pure carbolic acid was formed, and protceted by a sheet of 
block tin; next carbolic acid and oil were used; then a layer 
of putty made with carbolic acid was applied; after this, a plas- 
ter made of shellac and carbolic acid. This was superseded by 
the typical dressing, or the Lister bandage, in which a layer of 
waterproof silk, the “protective,” was placed over the wound 
to protect it from the direct action of the irritant substance in 
the antiseptic dressing materials; over this came some eight or 
more layers of carbolized gauze or muslin, with a sheet of gutta- 
percha tissue between the outer two of these. The whole was then 
bound round with carbolized gauze, so as to effect as far as possible 
an air-tight inelosure of the wound. With this was associated a 
spraying of carbolic acid when the wound was being treated or the 
bandages were being applicd or changed, in order to prevent the ac- 
cess of microbes in the air. As the structure of the bandage became 
gradually simpler and more convenient, so the system itself was 
improved and simplified till, while the principle remains the same, 
the mode of applying it has become very different from what it was 
at first. The most important of these improvements seems to have 
been suggested in 1871 or 1872 by a paper of Dr. Burdon Sander- 
son’s showing that bacteria, unlike the spores of fungi, are deprived 
ef vitality by mere desiccation at an ordinary temperature, so that, 
while a drop of water from ordinary sources or tlic contact of a moist 
surface is sure to lead to bacteric development and putrefaction in an 
organic substance susceptible of that change, the access of dust from 
exposure to the atmosphere merely induccs the growth of fungi and 
comparatively insignificant chemical alteration. “If this were 
true,” Lister said, in a communication to the Royal Socicty of 
Edinburgh made in April, 1873, “it would be needless to provide an 
antiseptic atmosphere in carrying out the antiseptic system of treat- 
ment; and all that would be requisite in the performance of a sur- 
gical operation would be to have the skin of the part about to be 
operated upon treated once for all with an efficient antiseptic, while 
the hands of the surgeon and his assistants and also his instruments 
were similarly purified; a dressing being afterward uscd to guard 
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against the subsequent access of septic material. Thus the use of 
the spray might be dispensed with, and no one would rejoice more 
than myself in getting rid of that complication.” The suggestion 
thus indicated was not acted upon in surgical practiee till after 
much testing and experiment, by which Lister was led to con- 
elude, definitely, that it was the grosscr forms of septie mischief, 
rather than microbes in the attenuated eondition in whieh they 
exist in the atmosphere, that were to be dreaded in surgical 
practice. At the London Medical Congress, in 1881, he hinted 
that it might turn out possible to disregard altogether the atmos- 
pherie dust, but he still did not venture as yet to try this upon his 
patients. 

At the Berlin Congress, in 1890, he brought forward what 
he regarded as absolute demonstration of the harmlessness of 
the atmospheric dust in surgical operations and of the sufficiency 
of methods in which irritation of the wound by strong antiseptics 
was avoided. 

Under the method now in use, as deseribed by Prof. H. Tillmanns 
in Nature’s “ Scientific Worthies,” “ operations are performed with 
almost painfully precise sterilization of every object or instrument 
employed, as Lister first tanght us to do, while at the same time 
we limit as far as possible the action of irritant antiseptics, such as 
earbolie acid, and even advantageously use none at all, operating 
with as little fluid as possible. So far as it may be necessary, the 
fluid now employed is a sterilized solution of common salt, or else 
sterilized water. In the plaee, then, of carrying out our operations 
under the former strictly antiseptic preeautions, we now operate 
aseptically. But the fundamental idea on which Lister’s antiseptic 
method was based has remained unchanged, and will always be the 
same. . . . The operational area on the patient is carefully disin- 
fected in accordance with Lister’s instructions, and is surrounded with 
aseptic linen compresses sterilized in steam at from 100° to 130° C. 
We employ exact and definite methods to free our hands from mi- 
erobes, and the instruments are sterilized by boiling in one-per-cent 
solution of sodium carbonate. All bandages and the outer gar- 
ments we wear are made aseptic by prolonged exposure to steam 
at from 100° to 130° C., in a specially constructed apparatus; and 
so, also, in respect to all else. Steam thus provides us nowadays 
with non-irritant bandaging materials free from germs with even 
greater certainty than did their earliest impregnation with anti- 
septic substances. . . . Instead of sponges we now use muslin ab- 
sorbents sterilized by steam, and these, like every other fragment 
of bandaging material, are burned after being used but once. In 
short, the technics of modern surgery is based on Lister’s method, 
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and takes for its watchword, ‘ asepsis without the use of antisepties.’ 
Antisepsis has given place to asepsis, but the latter is just as surely 
based on the ground first broken by Lister.” The earlier results 
that followed the application of Lister’s methods are described as 
having been simply astounding, and the feelings they inspired as like 
those that follow “a mighty victory finally won after prolonged and 
grievous defeats.” In those hospitals where septiceemia had been 
most certain, the best results were obtained, and wound fevers came 
to be no longer dreaded. Equally good and certain results attend 
the treatment carried out under aseptic precautions. Surgery now 
hardly hesitates at anything, but fearlessly deals with every organ 
of the human body. Operations that were approached with ex- 
treme hesitation, or were put off till the last possible moment, or 
were not ventured upon at all, are now undertaken fearlessly, and 
with the certainty that no harm will come in them from putre- 
faction. “It now celebrates its greatest triumph in dealing 
with the skull and eranial cavity, with the brain, spinal column 
and spinal canal, with the thoracic and abdominal viscera, with 
bones and joints, with tendons and nerves; and patients are 
not afraid to trust themselves with the surgeons in the most 
delicate operations, and such as once would have been certainly 
fatal. 

Lister’s views were much controverted at first, and it was a long 
time before they were generally accepted in England. Then, when 
the application of the system had been modified in the light of addi- 
tional study and experiment, and it became aseptic instead of anti- 
septic, they said that he had shifted his ground. This was not so, 
for the fundamental principle on which it has rested has all been 
the same, and the differences in application are only of detail; and, 
ag we have already seen, he was almost from the beginning con- 
sidering whether he could not dispense with the spraying, having 
deduced the conclusion that it was not indispensable long before 
he ventured to omit it. 

Professor Tillmanns claims that it was in Germany first, rather 
than in England, that Lister’s scientific works met with their earliest 
recognition and general appreciation; tells how he, like other Ger- 
man surgeons, sought out “the founder of modern surgery ” in his 
London hospital, and, “ filled with gratitude,” laid his homage at his 
feet; and gleefully speaks of the ovation which the professors and 
students offered him a few years ago at Leipsic. 

In 1869 Lister was appointed to the chair of clinical surgery in 
the University of Edinburgh, where he sueceeeded Dr. Syme, his 
father-in-law; where large and enthusiastic classes listened to his 
lectures; whence the reputation of his clinic extended through the 
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world; and where he continued the elaboration of his system, in- 
troducing some of the simplifications we have already described. In 
1877 he was appointed to suceeed Sir William Ferguson as professor 
of clinical surgery at King’s College, London. He held this posi- 
tion till 1893. In 1876 he was appointed by the Privy Council to 
the General Medical Council for Scotland. 

Lister’s later writings, consisting mainly of articles scattered 
through various periodicals, have been devoted chiefly to subjects 
connected with the germ theory of disease, and include investiga- 
tions into the processes of fermentation and the life history of cer- 
tain micro-organisms, and papers on the bearing of bacteriology upon 
surgical treatment. 

The discovery of the antiseptic system is a matter of such tran- 
scendent importance as almost to obscure the many other improve- 
ments and modifications which Lister introduced into surgical 
practice. He devised a way of bloodless amputation by simply 
elevating the limb, so that an emptying of it was effected both 
mechanically and by means of a contraction of the arteries conse- 
quent upon the altered position. He invented a tourniquet for 
compressing the abdominal aorta, whereby the hemorrhage was 
diminished in operations in the neighborhood of the hip joint. He 
introduced the amputation called by his name, and an operation for 
excision of the wrist. Je was the first to undertake osteotomy for 
the purpose of rectifying deformity of the limbs. He advocated a 
more complete method than had been practiced of operating on can- 
cer of the breast, and introduced the treatment of fractures of the 
patella and other bones communicating with joints by means of open 
incisions and wiring. 

The medal of the Royal Society was conferred on Dr. Lister in 
1880; and in 1881 the prize of the French Academy of Sciences 
was awarded to him for his observations and discoveries in the appli- 
cation of the antiseptic treatment in surgery. In 1883 he was made 
a baronet on the recommendation of Mr. Gladstone. In 1896 he 
was president of the British Association, and in his presidential 
address gave an extremely modest narrative of his experiments and 
the development of his aseptic method. Je has received numerous 
honorary degrees and honors from colleges and learned societies. He 
succeeded Lord Kelvin as president of the Royal Society in 1895; 
was raised to the peerage as Lord Kinnear in 1897; and is surgeon 
extraordinary to the Queen. 


CORRESPONDENCE. 


Correspondence. 


PROFESSOR DRUMMOND’S MISTAKE. 


Editor Popular Science Monthly : 

Dear Sir: The ordinary reader, having 
neither the time nor the facilities for verify- 
ing much of what he reads, must needs take 
a great deal for granted. 

And this habit of ehildlike eonfidence 
applies especially to the numerous quotations 
he eneounters, for he very naturally assumes 
that no writer of any pretensions and stand- 
ing can be so utterly lost to all that 1s fair 
and honorable as to deliberately misquote 
and misrepresent a fellow-craftsman and 
serve him up to undeserved ridicule. Yet 
experience proves that it is not prudent to 
rely too implicitly upon the infallibility of 
any writer, for it is sometimes apparent that 
even those who pose as the most strenuous 
sticklers for the truth when it eomes to 
quoting from the works of rival eontempo- 
raries are not always so successful in resist- 


ing a natural propensity to lie as was the’ 


poet Schiller. 

Criminal carelessness also aecounts for 
many of these garbled quotations, and we 
find too that in some instances the offender 
has taken them second hand, and is himself 
the victim of misplaced confidence, as in the 
ease of Professor Drummond, whose high 
character constrains us to believe that it was 
because of his too ready relianee upon the 
accuracy and integrity of a certain writer in 
the Contemporary Review that he committed 
the flagrant injustice of incorporating in his 
admirable book, the Ascent of Man, not only 
a palpably garbled version of Herbert Spen- 
eer’s definition of evolution, but also the sar- 
eastic comments of this unprineipled critie 
upon his own miserable perversion of it. 

But while granting full absolution to the 
erring professor, we ean not but wonder 
nevertheless that he should have been so 
easily betrayed into this grave injustice, 
when, had he carefully read the very para- 
graph from Spencer to which he refers the 
reader, he must have discovered how false 
and misleading was this citation from the 
Review, as will plainly appear from the fol- 
lowing comparison: 

On page 5 of the third edition of the As- 
cent of Man (James Potts, publisher, 1894) 
we read: “Mr. Herbert Speneer’s famous 
definition of evolution, as a change from an 
indefinite eoherent heterogeneity to a definite 
coherent heterogeneity through continuous 
differentiations and integrations,” ete., while 
the version as given on page 65 of Spencer’s 
Data of Ethics, to which Mr. Drummond re- 
fers us, is really as follows: ‘‘ Taking the 
evolution point of view, and remembering 
that while an aggregate evolves not only the 


matter composing it, but also the motion of 
that matter passes from an indefinite iz- 
eoherent Aomo-geneity to a definite coherent 
heterogencity,” ete. 

It will be observed how effectually the 
substitution of the underscored syllables 
clarifies the alleged version and redeems it 
from utter and idiotic unintelligibility. 

Even when correctly stated we may have 
differing opinions as to the clearness, eon- 
sisteney, and scientific value of Mr, Spencer’s 
“famous definition,” but we ean not differ 
as to his right to have it quoted eorrectly, 
and doubtless Professor Drummond would 
have so quoted it but for his overweening 
confidence in the careless or mendacious re- 
viewer before alluded to. 

James W. Donavpson. 
ELLENVILLE, N. Y., November 6, 1897. 


A PROTEST. 


Editor Popular Science Monthly : 

Sir: In an article entitled The Foreign 
Element in Ameriean Civilization, published 
in the Popular Science Monthly for January, 
the writer, referring to the Irish, states, “‘ He 
is first an Irisbman, then an American, and 
such only so far as it is an Ameriea of the 
green flag.’ To prove his proposition he 
refers to the great pilgrimage to Ireland this 
summer to eclebrate the centenary of 1798. 

It has been eonceded by all impartial 
writers that of all nationalities there is none 
that more readily or more naturally assimi- 
lates as an American citizen or forms a more 
integral part of the great republic than the 
Irishman. Every true American feels, 
knows, and enthusiastically declares that of 
all human emotions there is none more pow- 
erful as an ineentive to grand and noble 
deeds than that whieh brings us baek to the 
spot where we first received a mother’s smile, 
a father’s blessing, to the eradle of our child- 
hood, the playground of our boyhood, the 
theater of our manhood. I appeal to every 
battlefield of the Revolution, from Stony 
Point to Yorktown, upon which Irish blood 
flowed freely, and the Irish sunburst waved 
side by side with the red, white, and blue. I 
appeal to Wayne’s bayonets, Knox’s artillery, 
and Morgan’s rifles. 

“New force we want to stem the brunt, 

So bring the Irish to the front.” 


They were brought to the front at Stony 
Point, Monmouth, Bennington, King’s Moun- 
tain, and tke Cowpens. 1 appeal to the vol- 
canic heights, the towers, the gates, the eae- 
tus-eircled fortresses of Mexico. I appeal 
to the bloody slopes of Malvern Hill, the 
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crimson stone wall of Fredericksburg, the 
deadly swamps of the Chickahominy, the 
thickets of the Wilderness, the purple waters 
of Antietam, and the bloody angle at Gettys- 
burg. I appeal to the hundred fields now 
billowed with Irish graves to prove that never 
man fought more devotedly or more heroic- 
ally for the inviolability of the Stars and 
Stripes and the indissolubility of the Union 
than did the men who cherished in their 
hearts the memories and love of their native 
land. 

Their fame will live as long as the Great 
Republic herself—yea, while mountains raise 
their summits to the sky and rivers journey 
onward to the sea— 


“While Fame her record keeps, 
Or Honor points the hallowed spot 
Where Valor proudly sleeps.” 


Dr. J. C. O'ConNNELL. 
Wasiineton, D. C., February 1, 1898. 


A CORRECTION. 


Editor Popular Science Monthly ; 

Dear fir: In the Sketch of Carl Vogt 
in the last November number of the Popular 
Science Monthly, Prof. Charles Follen, of 
Harvard University (1825-1885), was re- 
ferred to as “implicated in the assassination 
of Kotzebue.” This statement, unexplained, 
is misleading and unjust. Two months after 
the assassination Carl Follenius, at the time 
teaching in Jena, was brought to trial by a 
hostile government as an accomplice, but 
was fully acquitted. In those disturbed 
times —1819—this vague charge was easily 
made, but should not now be allowed to pur- 
sue unchallenged the memory of so estimable 
a manas Dr. Follen, with whose entire life it 
was inconsistent. 

Will you be so kind as to insert this 
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statement in an early number of your maga- 
zine ? Very truly yours, 
Cuaries W. Extor. 


Harvard UNIVERSITY, CAMBRIDGE, 
January 6, 1898. 


Hap space permitted, the writer of the 
sketch of Carl Vogt would have more fully set 
forth the real nature of the incident referred 
to, which the Vogt family evidently consid- 
ered anything but a discredit. He did not 
regard it as derogatory to Professor Follen’s 
character, and mentioned it simply as tend- 
ing to establish a bond between Carl Vogt 
and the United States, and as showing 
that Vogt’s revolutionary svmpathies were 
an affair of the blood. We are glad to 
publish President Eliot’s letter, and the 
fact that Follentus was acquitted on his 
trial, which is not mentioned in William 
Vogt’s life of his father, La Vie dun Homme 
—Carl Vogt, whence the material for the 
sketch was derived. That work opens with 
a pen picture of two young students—Carl 
Sand and Carl Follenius—ceasting dice, at an 
inn between Erfurt and Jena, as to which 
should slay Kotzebue, The lot fell to Sand. 
William Vogt further records that Follenius, 
“they say,” when Sand confided his purpose 
to him, abhorring murder, tried to dissuade 
him from carrying it out, as he did, too, after 
the casting; but, finding Sand was immov- 
able, he “demanded for himself, Follenius, 
the perilous honor of striking down the mon- 
ster” (réclama pour lui, Follenius, le périlleux 
honneur @abattre le monstre); also that Fol- 
lenius attended the execution of Sand, and 
embraced him on the scaffold. He was after- 
ward banished from Germany and took refuge 
in Switzerland, where he was professor of 
civil law at Basle, til] the monarchs of the Holy 
Alliance demanded his extradition. He then 
weut to Paris on the invitation of Lafayette, 
and thence came to America.—Epitor. 


Editor's Zable. 


THE CLAIMS OF SCIENCE. 


PROFESSOR of biology in one 

of our leading universities has 
lately been discussing the question 
how far an acceptance of the doctrine 
of evolution is compatible with reli- 
gious orthodoxy of the evangelical 
type. The answer he gives is on the 


whole comforting to those who desire 


to recognize new truth without break- 
ing entirely away from old and cher- 
ished opinions. He acknowledges 


that science has rectified our under- 
standing of the word “ create,” and 
so far thrown new light upon the 
interpretation of a Hebrew term. 
We are ready to admit that a term 
in present use in our own language 
may undergo a change of meaning, 
for this is a process which we see in 
constant operation; but it seems a 
little arbitrary to say that a word in 
a virtually extinct language must be 
taken in a new sense simply because 
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the new sense better fits lately dis- 
covered facts. The point, however, 
is not one which we care to discuss 
at length; and if the learned pro- 
fessor says that the Hebrew lexicon 
should be revised from time to time, 
so as to keep it abreast of modern 
physical science, we see no reason to 
object. Let the authorities on Se- 
mitic philology look to it. 

It is admitted by the writer to 
whom we are referring that evolu- 
tion compels us to “ view types and 
design in a new light.” Types are 
not to be considered as “artificial 
models to which all actual cases must 
more or less closely conform.” We 
must rather look on them as “* the 
generalized results of variations dur- 
ing past generations, the accumnu- 
lated effects of growth and varia- 
tions somehow or other acquired in 
the past and, we know not why, per- 
sisting by heredity.” They are not, 
he distinctly says, “a stamp im- 
pressed from without.” As to the 
manifestations of design, we must re- 
gard them as “dependent on some 
internal qualities by which organ- 
isms became accommodated to the 
exigencies of their place in the 
world.” The choice is presented to 
them, we are told, of becoming so 
accommodated or perishing ; some 
manage the accommodation and 
some perish. It is needless to say 
that there is very little left here of 
the old and venerable doctrine of de- 
sign, and that in the account above 
given of type the classical idea is 
equally attenuated. There is, never- 
theless, we are assured, no reason 
why we should not ‘‘regard all 
these phenomena as illustrating the 
method of divine creation and gov- 
ernment.” 

Coming down to particular theo- 
logical doctrines, the writer claims 
that they may one and all be held 
consistently with a full acceptance 
of the evolutionary standpoint; and 
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here again we have no desire what- 
ever to dispute his contention. What 
science demands above all things is 
intellectual sincerity and integrity. 
Science in its infinite variety inter- 
ests different minds in many differ- 
ent ways; and he who has the true 
scientifie spirit will, so far as the or- 
der of facts in which he is especially 
interested is concerned, follow to the 
very best of his ability a rigorous 
scientific method. In other regions 
of thought or speculation he may be 
less exacting as to proof and more 
disposed to indulge what Bagehot 
called “the emotion of belief.” Sci- 
ence grows by what is done for her 
in different fields by men who them- 
selves may be widely at variance 
with one another as regards large 
sections of their thought. It is 
therefore unwise for any one to at- 
tempt to set up, in the name of sci- 
ence, one scheme of opinion upon all 
subjects for all classes of minds. We 
have known, or at least heard of, 
graceless zealots of materialism who 
called in question Faraday’s claims 
to be a true man of science because 
he did not carry the inductive meth- 
od into questions of religious belief. 
It is fortunate that the interests of 
science are not committed to the 
hands of such; for no possible rigor 
of method conld make amends for 
the incurable narrowness of their 
imagination. 

Science, we have said, demands in- 
tellectual integrity, and it rests with 
each individual, upon his own re- 
sponsibility as an individual, to sat- 
isfy its demands. Science means 
truth; it exists to establish and ad- 
vance truth, to build np in the world 
a coherent system of doctrine valna- 
ble for the guidance of human life 
and the further enlargement of hu- 
man thought. It is not for one 
worker unnecessarily to judge an- 
other, or to impugn his fidelity to 
the great cause to which all owe a 
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common allegiance. All that we 
ean require of any man is that he 
should honestly present any facts 
with which he may be called upon 
to deal, and that he should not re 
fuse a candid examination to any 
relevant evidence in matters that lie 
within the scope of lis inquiries. 
It is no part of the business of sci- 
ence or of any one speaking in the 
name of science to say how a given 
individual shall assess the evidence 
on a given question. There is such 
a thing at times as force majeure in 
intellectual as well as in political or 
military matters; and where this 
manifestly exists for one who works 
strenuously for science in his own 
field, others who do not feel the 
stress may properly refrain from dis- 
respectful comments. We hold that 
the message of science comes home 
to every man in some measure or 
other, bidding him to work for the 
truth, to rid his mind of delusion, of 
partiality, of prejudice, of distorting 
self interest. Some respond to the 
appeal more perfectly than others; 
but 1t would not be safe to say that, 
where the most complete tabsula 
rasa has been produced, there the 
greatest amount of scientific energy 
will be disengaged. 

Holding these views, we are pre- 
pared to allow the fullest freedom to 
every one to reconcile in any way he 
pleases his religious convictions with 
his scientific views. How the recon- 
ciliation is effected is not our con- 
cern; it is the concern of each indi- 
vidual that it shall bean honest one. 
It is his coneern and it is his respon- 
sibility; why should a stranger med- 
dle therewith ? The message of re- 
ligion, reduced to its simplest terms, 
is identical with the message of sci- 
euce: ‘Be true!” and the man who 
consciously fails of intellectual sin- 
cerity will not feel much happier on 
the religious than on the purely in- 
tellectual side. It is high time that 
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Ephraim ceased to envy Judah, and 
Judah to vex Ephraim. There is 
ample work in the world both for 
science and for religion. It is for 
science to establish order among as- 
certained phenomena and to deduce 
from them the laws, or some of the 
laws, which govern the succession of 
events and prescribe the conditions 
of human hfe. It is for religion to 
uphold thesanctity of the moral law, 
to which science might be tempted 
not to assign any special pre-emi- 
nence, and to keep open an outlook 
into the origin and essential nature 
of things, and into those as yet upre- 
alized possibilities of existence which 
science, full fed upon certainties, 
might be disposed to ignore. Sci- 
ence and religion may each watch 
over the other with advantage, see- 
ing that each has a besetting sin— 
science a tendency to a hard intellee- 
tual pride, and religion a tendency to 
superstition and general indifference 
to external evidence. If each would 
recognize its own weakness and ac- 
cept in good part the services of the 
other, the result would be a higher 
type of moral and intellectual hfe 
than has hitherto prevailed. 

Science, it must, however, be un- 
derstood, is unyielding in its demand 
that the adhesion of the mind to any 
opinion or conclusion shall be gov- 
erned by evidence and not deter- 
mined by mere views of expediency 
or convenience. There is therefore 
a somewhat unscientific tone in the 
remarks of our professor when he 
says: ““ We will continue to believe 
that in our creation we received from 
Goda moral nature and an immortal 
spirit; that we have somehow be- 
come demoralized, and that the taint 
of our degeneracy is hereditary.” It 
is not scientific to say “ We wll con- 
tinue to believe” anything; if we will 
to believe, we turn our back on evi- 
dence, or at least are prepared to do 
so. And if it is not scientifie to say 
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“we will believe.” it is not very 
strictly theological to speak of be- 
lieving that we have “somehow be- 
come demoralized.” There is no 
“somehow,” so far as we understand, 
in the orthodox view of this ques- 
tion, but a very definite “how.” It 
is again very doubtful to our mind 
whether it is consistent with a pro- 
fession of evolutionism to hold that 
the nature of man was originally 
pure and that ‘somehow ” it degen- 
erated. The course of evolution in 
the moral sphere is from actions 
guided by lower impulses to actions 
guided by higher impulses, from 
purely self-regarding actions to ac- 
tions in which the welfare of others 
in ever- widening circles is taken into 
account. It is bard to imagine an 
evolution from a higher to a lower 
moral state. 

There isastory told of John Wes- 
ley that a certain man who had come 
under his influence consulted him 
one day as to whether he might con- 
tinue to wear a very handsome and 
expensive coat which he had bought. 
“Oh, yes,” said Wesley, “ just wear 
it as Jong as yon can—as long as your 
conscience will allow you.” More 
than this the great religious reformer 
would not say. Science has a very 
similar answer to give to certain in- 
quirers: they are quite free to hold 
this or that opinion as long as they 
can—honestly. Solongasthey hold 
it honestly, Science has no fault to 
find with them. When the day 
comes, if it ever comes, that they can 
hold it honestly no longer, Science 
says, “ Put it off.” And any religion 
worthy of the name would say the 
same thing. 


THE UPWARD STRUGGLE OF SOCIETY. 


THERE is much in the present con- 
dition of society, not only in this 
country but in most of the civilized 
countries of the world, to give food 
for serious reflection as to the future 
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to all thoughtful minds. The laws 
of social evolution, we commonly 
say, have brought us to the point 
where we now are; and, as this is a 
considerable improvement on the 
conditions which obtained at certain 
periods in the past, we have no rea- 
son whatever to be anxious as to 
what the future may bring forth. 
On the other hand, when things 
are demonstrably going wrong, it 
seems a little too much like in- 
difference and levity to trust to the 
operation of some law wholly inde- 
pendent of our own volition or effort 
to put them right. Evolution, after 
all, is only a kind of moving balance 
of actions and reactions: and we do 
not think that Mr. Spencer himself 
would undertake to guarantee us 
against many a bad half hour in the 
future, if we do not ourselves see that 
measures are taken to remedy obvi- 
ous faults in the socia] development 
of our time. One of his books, 
every one will remember, is entitled 
The Coming Slavery—not a word of 
promise, to say the least of it. 

The difficulties of the present time 
are, to a large extent, the result of 
the very successes which society has 
achieved in the past. Improved eco- 
nomic conditions have produced 
vaster accumulations of wealth than 
the world ever saw before, and in do- 
ing so have bronght the spectacle of 
luxury before the eyes of the multi- 
tude in a manner, and with a fre- 
quency, only too well fitted to pro- 
duce envy and unrest. In former 
times there were a comparatively 
few great ones of the earth whose 
splendor was a dazzling vision that, 
seen at comparatively rare intervals, 
lent a certain amount of poetry to 
the lives of the poorer classes. To- 
day there is no poetry in wealth: it 
is something that everybody un- 
derstands, and from which no one, 
broadly speaking, feels coutent to be 
shut out. It is looked upon as the 
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key to the limitless satisfaction of 
desire, as the great emancipator from 
the otherwise hard conditions of life. 
In the days when wealth was asso- 
ciated with political power and re- 
sponsibility, there was a kind of 
mute feeling in the multitude that 
such a combination required special 
qualities of mind and character 
which were not within the compass 
of all. To-day wealth stands by it- 
self, wholly divorced in the popular 
mind from the notion of responsi- 
bility; and there is none so poor as 
not to consider himself fully quali- 
fied for the possession of any amount 
of it. Itis not too much to say that 
many desire wealth, whether they 
are distinctly conscious of it or not, 
on account of the irresponsibility 
which they think or feel goes with it. 

That this is not a healthful con- 
dition of the popular mind need 
hardly be insisted on. Yet it not 
only exists, but it is fed and minis- 
tered to in a thousand ways, and 
combated but in few. The rich, for 
the most part, justify by their mode 
of living and the education they give 
their children the popular idea of 
the irresponsibility of wealth. Their 
“pile” is made: henceforth let oth- 
ers labor for them. In their rela- 
tions with the laboring classes they 
too often show a masterfulness bor- 
dering on tyranny. The conditions 
of business, they will perhaps say, if 
for amoment anything in the way of 
an excuse seems needed, make it ne- 
cessary to be very authoritative and 
absolute in dealing with those whom 
they employ. Perhaps so, but all 
the same the situation is not a good 
one; for, just in proportion as rela- 
tions of sympathy cease to exist be- 
tween employer and employed, does 
the rich man rely more and more 
upon the power of his wealth, and the 
poor man look upon wealth as the 
one thing that counts in differentiat- 
ing human beings from one another. 
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In his idea it is not the ‘“ boss” who 
makes the wealth, it is the wealth 
that makes the “ boss.” 

That the daily press greatly tends 
to intensify the all but universal 
worship of wealth is obvious to every 
reader. Everything is measured and 
discussed in terms of money. Other 
things, such as literature, art, sci- 
ence, and religion, are treated as the 
non-essentials: money is the essen- 
tial. To express it otherwise, the 
former are all partial—some of them 
very partial—interests; money is the 
universal interest. The Armenian 
atrocities awoke much apparent and 
some real indignation; but how 
much action did they set in motion 
compared with the discovery of gold 
on the Klondike? The whole po- 
litical movement of the country is 
based on money considerations. The 
offices which still remain within the 
politician's grasp are the mainspring 
of all his efforts, while those which 
the civil-service law has removed 
from his control give him the feel- 
ings which a bird seen through a 
closed window gives to the necessary 
cat. Popular education, too, is laid 
out upon lines which point to the 
supremacy of money as an object of 
human desire. Not first the health 
of the body or the health of the 
mind, or the harmony of the human 
faculties, or the right ordering of the 
affections, but first the preparation 
for grasping money. And so our 
schools turn out into the world an- 
nually vast multitudes of would-be 
money - graspers—though many of 
them are none too well prepared 
even for that function—and an ex- 
tremely limited number of individu- 
als who have imbibed any true men- 
tal or moral culture as the result of 
from five to ten years’ alleged edu- 
cation. 

The extraordinary amount of at- 
tention bestowed upon sport and 
other forms of amusement in the 


EDITOR'S TABLE. 


present day can not be considered a 
favorable sign. Open-air sports, no 
doubt, conduce to physical develop- 
ment; but it may be questioned 
whether the interest which they in- 
spire arises from any sense of their 
importance in this respect. Local ri- 
valries and the spirit of faction have 
much more to do with it. Another 
point is that talk about sport is the 
easiest kind of talk for empty minds; 
and what floods of it are sweeping 
the land to day no one needs to be 
told. Considering the wealth of 
matter for conversation which the 
modern world affords, it is Jamenta- 
ble to think how many households 
among the comfortable classes seem 
almost incapable of discussing any 
other subject morning, noon, and 
night than games of one kind and 
another and the ‘‘records” made by 
pitchers, batters, throwers, runners, 
kickers, and sluggers. People of 
presumed education, who will only 
scan the head lines of the news in 
regard to important social and po- 
litical movements, will read every 
line of the prolix reports devoted to 
the doings of the sporting world. In 
the language of the day a match be- 
tween two football or hockey clubs 
is an “event.” All this means, we 
do not hesitate to say, a hurtful 
amount of mental dissipation; and 
it means also, we fear, the cultivation 
of idle habits. To what extent the 
work of our educational institutions 
is impaired by the undue devotion of 
the young to sports, many leading 
educators are prepared to attest. It 
is not, they will say, the time actu- 
ally spent upon games that counts 
against study, so much as the ever- 
lasting occupation of brain and 
tongue with the discussion of games. 
It is there the evil lies. 

Here again we see a result of the 
material advance of socicty. People 
are more self-indulgent because they 
have the means of being so. They 
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give more time and thought to 
amusements, because amusemecuts 
are continually being brought to 
their very doors, and in a hundred 
ways forced on their attention. And 
yet there is a residuum in society 
that kuows hittle of amusement. 
There is even a section of the com- 
munity that lives below the level at 
which amusement is possible. A 
race enervated by self-indulgence is 
not in a fit condition to grapple vig- 
orously with its social problems, and 
vet social problems too long neglect- 
ed may take on some day a very 
alarming form. It is evident that 
there is much for serious-minded 
men and women to do to prevent an 
actual degeneration of character and 
intellect in our time. We want new 
and higher social ideals, and the 
question is how to create them. We 
want to destroy the fascination of 
mere money. We want more of 
equality in the community and less 
of caste; but the equality, or the ap- 
proach to it, should be produced by a 
leveling up of those who are now 
below a decent standard of culture, 
not by any debasing of those who 
have reached such a standard. We 
want, of course we want, a purer tone 
in our politics; and that we can not 
have till those who make the politi- 
cian are imbued with some sense of 
public duty. There are hundreds 
of agencies for good at work in 
the land; but many of these con- 
demn themselves to partial sterility 
through the comparative narrowness 
of their aims, and sometimes through 
the exaggeration of language with 
which they urge their special re- 
forms. It is human nature at large 
that wants uphfting; and if the light 
is in the world—as it is—the light of 
reason, of truth, of charity, why may 
we not hope to make it shine more 
widely, and so create for ourselves 
a social state whereof we shall not 
need to be ashamed? 
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Scientific Literature. 


SPECIAL BOOKS. 


WE know of no man better fitted to deal with the Scientific Aspects of 
Christian Evidences* than Professor Wright. He is both a man of science 
and a theologian ; a trusted professor in an orthodox seminary who 1s at 
the same time a fearless investigator of the geological record and of the 
antiquity of man—and even a sturdy advocate of Glacial man. He is thus 
bound by the very nature of his attitude to give fair and even attention to 
both aspects of the question he sets out to discuss. He begins by admitting 
that Christianity is not capable of demonstrative proof, and is open to ob- 
jections not easy to answer ; but, he retorts, it is not alone among well- 
founded beliefs in being thus situated. In a large number of cases it is un- 
reasonable to demand such proof. From a philosophical point of view, even 
modern science is more superficia] than it 1s popularly represented to be, 
and has often to assume and even depend upon data that it can not prove 
or even comprehend. Its great advances have in reality only slightly 
touched the true basis of religious hope and aspiration. After showing that 
there are limitations to scientific thought and enumerating some of the par- 
adoxes which science has to encounter in basing its fundamental principles, 
Professor Wright defines the view of God’s relation to Nature most gener- 
ally held by Christian philosophers as being that the operations of Nature 
go on in the main by virtue of forces communicated in the beginning but 
subject to insulated and systematic interpositions expressing the divine 
will. This leads to the question of miracles, of which “ the economy of the 
strictly miraculous element in the Bible can never cease to be a surprise to 
the scientific students of human history.” Such events as the Flood, the 
passage of the Red Sea, and the destruction of Sodom and Gomorrah are 
accounted for as having been brought about by the regular operation of 
natural laws, while the miraculous element in them lay in the co-ordination 
by which they were made to concur with other incidents to produce a spe- 
cial result. Concerning the grand culminating miracle of the wonderful 
life and the death and resurrection of Christ, it is shown that an unbroken 
chain of evidence exists from eyewitnesses down; and it has been re-en- 
forced by very recent discoveries of documents composed by authors re- 
moved by at most only a single life from the possibility of personal com- 
munication with eyewitnesses. While these evidences, as well as evidences 
of the accuracy of Old Testament history, have always been ample, the 
author now finds them superabundant. “The question, then, which we are 
brought to face [concerning the story of Christ] is, Were the Christians of 
the first century under a delusion?” To this the last pages of the book are 
devoted. 


The amusement and interest of watching a child’s gradual initiation into 
the mysteries of “things” is best known to the “ better half” of the commu- 
nity. But even our mothers do not properly appreciate that with this enter- 
tainment may be gathered much information of scientific value—of value 


* Scientific Aspects of Christian Evidences. By G. Frederick Wright. New York: D. Appleton 
and Company. Pp. 362. Price, $1. 
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not only for use in the bringing up of other children, but also because of 
the light which it may throw on the more difficult problems of general 
psychology. These thoughts have been brought to mind by a reading of 
Dr. Sully’s Children’s Ways.* The book consists of selections from the 
author’s recently published Studies of Childhood. The somewhat abstruse 
discussions and the technical language of the psychologist, which were 
present in the first work, have been done away with, and the style and 
subject-matter adapted to the needs of the general reader. The book may 
perhaps be summed up imperfectly as a popular study of the various in- 
stincts, emotions, and habits of mind of the average child as exhibited in 
the several stages of his progress to a realizing sense of his true relation to 
his surroundings. The results and dangers of certain thoughtless modes of 
treatment and early education, and the means which should be taken for 
eliminating, as far as possible, the numerous barbarous atavisms which are 
manifested in the human young one are pointed out. Regarding the much- 
discussed question of the moral nature of the child, Dr. Sully very happily 
says: “So far from saying that child nature is utterly bad or beautifully 
perfect, we should say that it is a disorderly jumble of impulses, each push- 
ing itself upward in Hvely contest with the others, sonie toward what is 
bad, others toward what is good. Itis on this motley group of tendencies 
that the hand of the moral cultivator has to work, selecting, arranging, 
organizing into a beautiful whole.” Some amusing stories, which are told 
as illustrating various typical characteristics of childhood, form a charm- 
ing adjunct to the more strictly practical text. The book is extremely inter- 
esting reading, and should prove suggestive and instructive, especially to 
mothers, who are as individuals most unfortunately prone to look on the 
latest comer as simply “ my baby,” and to lose sight of the future in the 
immediate emotional pleasure of pleasing him. Dr. Sully suffers some- 
what from this same fault of over-enthusiasm, occasionally allowing his 
interest to get the better of his judgment; but many will consider this a 
happy fault in these extremely practical days. On the whole it seems to 
us that this condensation of the “ Studies” was well conceived, and that if 
it gains the circulation its importance deserves we may look to see a marked 
improvement in the observation and training of children. 


A better characterization can hardly be made of Mr. Means’s sober book 
on Industrial Freedom + than that given by Mr. Wells in the introduction 
which he furnishes to it. Its aim, he says, is to show that no good can come 
out of the proposals that are made for legislative interference between em- 
ployer and employed or out of socialistic schemes. ‘“ The author considers 
the existing methods of distributing the products of human activity by 
means of the wages system, and demonstrates that it tends to establish 
working people in a state of independence rather than of subjection ; to 
promote industrial freedom and not to produce ‘industrial slavery.’ He 
shows how intimately the welfare of laborers is connected with the pros- 
perity of their employers, and how the attempts to diminish the wealth of 
corporations may diminish the fund of capital out of which laborers are 


* Children’s Ways. By James Sully, M.A., LL.D. New York: D. Appleton and Company. Pp. 
193. Price, $1.25. 

+ Industrial Freedom. By David MacGregor Means. With an Introduction by the Hon. David A. 
Wells. New York: D. Appleton and Company. Pp. 248. Price, $1.50. 
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paid. He points out the dangers that arise from the misapplieation and 
abuse of the taxing power, and indicates the peeuliar evils to which such 
abuses will lead wider our form of government.” The complaint for which 
the sehlemes in question are offered as a remedy is defined by the author as 
being that after all proper allowances are made the differences in the distri- 
bution of the comforts and enjoyments of life are excessive and unjust. 
The argument opposed to this idea recognizes the faet that socialism implies 
the surrender of the freedom of the laborer, with the expectation that it will 
be more than made up for by the inerease of his compensation. Existing 
conditions and relations are then surveyed to find whether any substitute 
for the existing organization ean be adopted that will work better. If not, 
“meddling will cause more injustice than it will remove.” Besides the rela- 
tions of individual employers and eorporations and their employed, monop- 
oly privileges, the partnership theory, the limitation of the rate of wages, 
and the nature of profits and the etfects of reducing them are reviewed. 
Social improvement must come, ultimately, through the inerease of integ- 
rity and honesty among men. Honesty will not be likely to increase when 
the principle of regard for property and respeet for existing rights ceases to 
be cherished. Conscientious and cultivated men are warned of the respon- 
sibility that rests upon them. The movement toward the establishment of 
socialism will leave ineradieable traces in the shape of laws that ean hardly 
be repealed, institutions that will be permanently misehievous, and debts 
that will burden children yet unborn. The greatest danger that threatens 
our republic lies in this tendency. 


GENERAL NOTICES. 


Tue authors of the Jfanual of Bacteri- | under the heads of general morphology and 


clogy** are both university lecturers; Mr. 
Muir on pathological bacteriology at Edin- 
burgh, and Mr, Ritchie on pathology at Ox- 
ford. They explain that the science has 
become so extensive that in a book of this 
‘ize the treatment must be restricted to some 
special departments, or it will be superficial. 
The present work being intended first for 
medical students and practitioners, they have 
considered in it only those bacteria associated 
with disease in man. The effort has been 
made to render the work of practical utility 
for beginners, and elementary details have 
been given in the accounts of the more im- 
portant methods. The evidence of certain 
bacteria having etiological relattonships with 
corresponding diseases, the general laws gov- 
erning their action as producers of disease 
and the effects of various modifying cireum- 
stances are considered. The subject is treated 


* Manual of Bacteriology. By Robert Muir 
and James Ritehie. With 108 Illustrations. Edin- 
burgh and London: Young J. Pentland. New 
York: The Macmillan Company. Pp. 519. Price, 
$3.25. 


biology of bacteria, methods of cultivation, 
nonpathogenie micro-organisms, the produc- 
tion of toxines, suppuration and allied condi- 
tions, the relations of bacteria to disease, and, 
in detail, the more important diseases in which 
they have been proved to make their effects 
felt. In the appendix four diseases—small- 
pox, hydrophobia, malarial fever, and dysen- 
tery—are treated of, in two of which the 
causal organism is not a bacterium, while in 
the other two its nature is not yet deter- 
mined. 


Amid the eountless impressions which 
crowd upon the brain, not only by every 
avenue of sense, but also in connection with 
organic action, it is not to be wondered at 
that a large number should eseape our recog- 
nition. These are faithfully registered, how- 
ever, no less than the ones to which we attend 
and in time form a background of memory, 
a Subconscious Self,* which may influenee or 


* The Subconscious Self and its Relation to 
Edneation and Health. By Louis Waldstein, M. D. 
New York: Charles Scribner’s Song. Pp. 171. 
Price, $1.25. 
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control the individual, Dr. Waldstein shows 
how this ean be roused to activity by the 
repetition of some impression, an unobserved 
odor, a sound, or familiar surrounding, and 
create in us an emotion, or mood, for which 
we can not otherwise aecount. Likes and 
dislikes, antipathies, “love at sight,’ even 
religious feeling may be the offspring of 
this subconscious self. In the earlier years of 
life, before consciousness is fully developed, 
it has its largest growth. It is important, 
therefore, that the impressions received by 
the young be earefully guarded. As nervous 
disorders spring from the predominance of 
this hidden nature, the inhibiting will and 
judgment must be cultivated. “ Itis in every 
ease a grave risk to delegate the edueational 
and directing powers of a mother to any 
stranger.” Life in the country supplies the 
best conditions for the child. To the sub- 
conscious self it furnishes the impressions of 
restfulness and singleness of purpose, while 
the conscious intellectual activity is exercised 
in learning to distinguish the differences in 
natural objects, In the opmion of the au- 
thor, the subeonseious self is always the 
basis of the esthetic mood, and not only in 
a receptive fashion, empowering us to enjoy 
music, art, and poetry, but it is also respon- 
sible for the creations of genius. LHe enters 
here upon debatable ground, for the asser- 
tion that “Shakespeare perceived without 
effort great truths through the subconscious 
self” is somewhat contradictory. Perception 
involves elassifieation and implies conscious. 
ness. Several antitheses are brought forward 
which are probably merely casual. That be. 
tween musie and mental analysis suggested 
by Charles Darwin is amply disproved by the 
ease of Chauvenet, distinguished mathema- 
tician and musician; also that ‘“ eareful ob- 
servers and those of analytical habits can 
not abide perfumes ” is equally doubtful. It 
is eertainly unseientifie to connect two coex- 
istent characteristies as eause and sequence 
when no eausative relation has been proved. 
The author suggests that “ heredity ” is often 
invoked to aeeount for habits that are the 
effects of early impressions or mimiery. This 
is eredible where there has been contact, 
but not where a generation has intervened. 
Neither are inherited tendencies “ unalter- 
able,” “beyond our influenee.” If recog- 
nized in time they may be modified even as 
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the charaeter of leaves may be changed by 
varying food and temperature, or seedless 
oranges produced by eulture. 


This work,* forming a supplement to the 
Journal of Morphology, vol. xii, No. 2, is the 
outeome of ten years’ study of protoplasmic 
structure in the Protozoa, Metazoa, and higher 
forms of life. The author made her obser- 
vations upon living materia] although eom- 
paring it with various ‘ proserved” forms, 
and concludes that the original delieacy of 
strueture is altered by the reagents eommonly 
used. Oue object, therefore, of publishing 
her researches is to induce the biologist to 
observe the living substanee as the naturalist 
studies the habit of an organism. Aeknowl- 
edging her indebtedness to Biitschli’s work, 
she claims that the strueture known by hia 
name is not the final constitution of the pro- 
toplasmie foam, but only one of a graded 
series yet undiscovered. She finds that there 
is not only an external enviroument, but an 
internal one which the living substance is 
ever seeking to control, to render itself more 
independent. As the result of her investiga- 
tious, a new biological standpoiut is offered, 
that the true organism is the invisible ve- 
sieular substanee ; all powers, functions, and 
orgins are primarily for this, and only inci- 
dentally for the animal and plant. Reflex 
actions are noted as pointing toward this 
view, in establishing the fact that activities 
seemiugly of the organism are products of 
local function. Man thus finds himself but 
a secondary affair, a mere phase of proto- 
plasm, and it is unquestionably “ difticult to 
overcome the natural egotism of the unit” 
and persuade him of this as truth without 
many more facts than are brought forward 
iu the present volume. The plea, however, 
that the phenomena of life is best observed 
in living protoplasm is well founded and sup- 
ported by the circumstance that the ehemical 
properties of dead and living cells are unlike, 
shown in a pamphlet by Prof. Oscar Loew.+ 


The Eveventh Annual Report of the Com- 
missioner of Labor, 1895~'96 (Washington, 
Government Printing Office), comprises the 
results of an investigation relative to the 


* The Living Substance, as such and as Organ- 
ism. By Gwendolen Foulke Andrews. Boston: 
Ginn & Co. Pp. 176. Price, $1.50. 
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comparative employment of men, women, 
and children at two periods of time, and is 
made in accordance with a joint resolution 
of Congress, The work now being performed 
by the department is more varied and exten- 
sive than at any other period of its existence. 
It includes an investigation relating to the 
effect of machinery upon labor and the cost 
of production ; a report upon wages paid in 
leading countries; inquiries into various as- 
peets of the liquor traffic; and inquiries rela- 
tive to the municipal ownership of gas, elec- 
tric, and motor plants; to the condition of 
the Italians of Chicago; and into the eco- 
nomic progress of the negroes. 


The Journal of Osteopathy is a periodical 
devoted to osteopathy, or a new system of 
healing without drugs, which seems to have 
found favor with considerable numbers of 
people, and has been recognized by law in 
four States. It is published monthly at the 
American Institute of Osteopathy, Kirksville, 
Mo., at $1 a year. 


The Story of Oliver Twist, condensed for 
home and school reading, by Hila Boyce 
‘irk (Appletous, 60 cts.), has recently come 
to us. It is part ofa series of “ home-reading 
books” designed to supplement the ordinary 
school work of the child, and is one of the 
results of what was originally the university 
extension movement, but which could now 
more appropriately be ealled the school- 
extension movement, as its principles have 
been applied all along the line down almost 
to the kindergarten. The author thus de- 
scribes her book: ‘I have tried to present 
one of Dickens’s most popular stories as 
nearly as possible in the form (judging from 
his Child’s Ilistory of England) that he 
would have put it if he had written it for 
young readers. I have used his language, I 
have not presumed to change or modify his 
expression, but everything that a child 
would be likely to skip has been elided. 
The action is thus accelerated to suit the 
most impatient reader.” 


Education from a Publisher's Standpoint, 
an address delivered before the National 
Jduecational Association on July 7th, by Mr. 
Gilman H, Tueker, takes the ground that 
the work of the publisher is closely bound 
up with that of the teacher, aud that co- 
operation and sympathy are the necessary 
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watchwords. Mr. Tucker is Secretary of the 
American Book Company, and hence an au- 
thority on text-books. The address is pub- 
lished in a small pamphlet of twenty-three 
pages. 


In The Mother's Council, or the Kinder- 
garten in the Nursery, Mrs. Louise Pollock 
attempts to arrange a course of mental and 
physical training for use by the mother or 
nurse in the nursery. It is based on Froe- 
bel’s Mother Book of Song and Play. The 
applications begin when the child has reached 
the age of three months; the first one con- 
sisting of the swinging of a yarn ball in front 
of the child’s face, and singing the following 
inspiring melody: 

Here, there, here, there, 

Coming, going, 

Forward, backward, 

The little ball comes, it goes. 
The book also contains a number of “ Ednea- 
tional Rules,” the first of which is, “ Be 
careful what habits a child acquires during 
the first month of his life. Do not rock or 
walk him to sleep, unless you wish to do it 
for years to come.” This is undoubtedly 
good science, but rule 29, which follows, is 
somewhat doubtful in this respect, ‘If the 
house is so construeted that you can not 
conveniently have your head to the north 
while sleeping, the next best way is to sleep 
with your feet to the west. The electrical 
currents come from the east, and it is best 
they should reach you from bead to foot, 
rather than vice versa.” 


The American X-Ray Journal, monthly, 
Heber Roberts, M.D., editor, is devoted to 
practical X-ray work and allied arts and sci- 
ences, with special reference to the physical 
improvement of man. Published at St. Louis, 
Mo., $1 a year. 


The Annual Report of the State Geologist 
of New Jersey for 1896 contains the reports 
of progress by R. D. Salisbury and G. N. 
Knapp on the survey of the surface forma- 
tions, and of Ul. R. Kiimmel on the Newark 
system or New Red Sandstone; and reports 
by J. E. Wolff on Archean Geology (Sussex 
County), Lewis Woolman on Artesian Wells 
(Stratigraphy of the Fish House Black Clays) ; 
C. C. Vermeule on the Flood of February 6, 
1886, in Northern New Jersey; C. C. Ver- 
meule gn the Drainage of the Hackensack 
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and Newark Tide Marshes; G. F. Jenkins on 
the Iron Mining Industry; and John Gifford 
on Forestry in Holland, Germany, Switzer- 
land, and France; with mineral statistics, 
The reports are accompanied by excellent 
maps. 


The last volume in Appletons’ Home. 
Reading Series to reach us is entitled Curious 
Homes and their Tenants. It consists of a 
popular description of some of the more 
curious human and animal “homes.” The 
author, James Carter Beard, disclaims any 
attempt to do more than attract the atten- 
tion of his readers to the subject in the hope 
of awakening in them the desire for a more 
thorough acquaintance with an interesting 
and instructive study. As the chief function 
of the animal or plant seems to be the per- 
petuation of species, we may expect the high- 
est and most perfect qualities and instincts 
to be manifested in the solution of the cares 
and duties of parentage. To give some idea 
of the scope of the book we take the follow- 
ing chapter headings: Cave Dwellers, Birds 
that build Edible Nests, Moles, Jumping 
Mice, Bees and Wasps as Miners, Ants at 
IIome, Cliff-dwellers, Butterfly House, Hu- 
man Nest Builders, Eskimo Homes, Human 
Lake-dwellers, A City of Birds. 
are numerous and well chosen. 


Tlustrations 


The purpose of the work Opposites of the 
Universe is explained by the author, Jfamée 
Sands, as to demonstrate that the universe 
is a whirl of opposites, and that these oppo- 
sites are eternal, “which implies that they 
are neither creatable nor destroyable when 
the whole kosmos is considered.” The book 
is to be in six parts, The first part, now 
before us, is a Discourse about Immortality, 
in which ‘ opposites in special” are consid- 
ered. They are arranged under numerous 
headings, sueh as chemiological, astrologi- 
eal, electrological, etc., opposites ; and the 
theses are enforeed by citations from philo- 
sophical and other writers of all ages. (Peter 
Eckler, New York, publisher. Price, 50 
cents.) 


Mr, J. Wilson, in common with most of 
his human brothers, is not satisfied with the 
present management of “things,” so he has 
written a book on the rights and wrongs of 
men, under the title Se/fcontro/, or Life 
without « Master, Ue states its aim to be 
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the bringing of the reader to «u realizing 
sense of the fact that ‘no man has a right, 
under any circumstances or under any cou- 
ditions, to be the master of another man.” 
He contends that under the existing order 
the child is a slave to his nurse, then to his 
parents until he is twenty-one, and from this 
time until his death to the state. “ He does 
not believe in masters or governments in any 
form.” He claims no originality for his 
thoughts; “he would not deny for a moment 
that such thoughts have come or will come 
to other men.” And further he says: ‘“ If 
the reader has not full confidence in his” 
(the author’s) ‘ability to discuss this question 
fully and fairly, and if he is not confident 
that the author knows just what he is saying 
and what he is talking about, he ought to 
select some other book for perusal,” which 
is certainly fair enough. The closing para- 
graph of the volume contains the following 
prediction : ‘What happened in Paris in the 
eighteenth century is liable, I may say is cer- 
tain, to happen in America some time during 
the twentieth.” (Lemeke & Buechner, New 
York.) 

We have received from C. W. Bardeen 
(Syracuse) A Government Class-book of the 
Siate of Michigan. Jt is a review of the 
form of State, county, city, and township 
government which prevails in Michigan, stat- 
ing the function and powers of the various 
governing bodies and officials, and contain- 
ing as two appendices the Constitutions of 
the State of Michigan and of the United 
States. 


Not In lt, by Anna Olcott Commelin, is 
a story intended to show the obligation un- 
der which the rich man is to aid his poorer 
neighbors. It recounts the history of sev- 
eral individuals in varying conditions of 
life, showing the value of well-timed aid 
and the great suffering which poverty en- 
tails on those who are suddenly reduced to it 
from counparative wealth. (Fowler & Wells, 
New York, 75 cents.) 


The first series of lectures by A. D. Wal- 
ler on physiology, which was delivered at the 
Royal Institution in the spring of 1897, has 
just appeared in book form under the title 
Animal Electricity. The material consists of 
six lectures, The first is a demonstration of 


the phenomenon of animal electricity, the 
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second describes the methods of experimenta- 
tion, and the remainder deal chiefly with ex- 
periments bringing out the various laws and 
phenomena which have thus far been ascer- 
tained. The printed lectures contain consid- 
erable matter which was not considered appro- 
priate for the popular lectures, “ but which 
is nevertheless essential to the further study 
of the subject.”” Three of the lectures in 
the original course on the action of nitrous 
oxide are not included, but are announced as 
reserved for a “second series.” There area 
number of explanatory diagrams and illus- 
trations. (Longmans, Green & Co., New York. 
$1.50.) 


The arguments in favor of the vertical 
system of handwriting have been set forth 
in the Popular Science Monthly. We are 
glad to see that it is attracting the attention 
of publishers of school books. One of the 
simplest and most convenient applications of 
it is made in The Natural System of Ver- 
tical Handwriting, by A, F. Newlands and 
R. K. Row, which is published by D. C. 
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Heath & Co. The authors are represented 
to have been the first to advocate the new 
system in America, and to have made the 
first and longest-continued experiments in it. 
With them legibility is the first considera- 
tion, and they believe that handwriting 
should be as much as possible like print, 
consistently with convenient manipulation. 
The course consists of six books of progres- 
sive lessons, presenting a beautiful, plain, 
open hand, to which two books of social and 
business forms are to be added. 


Stewart's Telegraphic Code consists of a 
system in which numbers are represented 
by combinations of letters. Telegraph com- 
panies in transmitting numbers charge for 
each figure as a separate word. By means 
of this system Mr. Stewart represents any 
number from 1 to 999,999 in a word of ten 
letters or less. For instance, 74,013, which, 
if sent as it stands, would be charged for as 
six words, is in the system represented by 
“ulidoka,’ which would, of course, go as 


one word. (Author, St. Paul, Minn.) 
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The Effect of Trade Unions on Individual 
Advanee.—The growth of a country in civili- 
zation and wealth depends chiefly on the 
efforts of its individuals. The great advances 
in modern science and industry have been 
made by men a little ahead of their neigh- 
bors in clear-sightedness and push. Hence, 
anything which puts a curb on individual 
effort and ambition is antagonistic to the 
best interests of society and civilization. The 
trade union, which in its inception had only 
a co-operative function, enabling the men in 
a given trade to help one another in cases of 
injury, sickness, etc., and to meet representa- 
tives of other industries for furthering trade 
relations and association, has in the modern 
industrial world assumed quite a different 
function, whose worst manifestation is the 
stifling of whatever individuality and push the 
workman may bave, and forcing him to limit 
his work to that of the least efficient of his 
fellows. The fact that Brown can do in a 
day balf as much more work than Jones, and 
do it better, is an item which if known is not 
considered unless he does it, in which case 
he is informed that he is doing too much and 
must “let up.” The official amount is pre- 
scribed, and no one, whatever his ability, is 
expected to exceed that. There can be only 
one result of a system which discourages a 
man’s doing his best, and limits him to the 
capacity of the poorest workman in the 
union, and that is to destroy individuality 
and ambition, the two most powerful forces 
which work for human advancement. That 
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such is the real effect of the trade union 
has recently received additional confirma- 
tion by the statements of a skilled mechanic 
who has actually “been through the mill” 
and risen from the ranks. In the November 
number of the Engineering Magazine, Mr. 
Hiram §. Maxim, widely known for his im- 
portant industrial and scientific work during 
the past fifteen years, and who began his 
career as a common hand in a machine 
works in Fitchburg, Mass., writes on the 
subject of trades unions, He shows that in 
every instance the effect of the union is to 
decrease the work, both in quantity and 
quality, demoralize the workman, and foster 
a tendency to soldiering and dishonesty. 


The Metals of Canada.—In his address at 
the British Association on the Metals of Can- 
ada, Prof. Roberts Austen showed that the 
recognition of the extent and variety of the 
mineral wealth of the Dominion had been 
comparatively recent, and the development 
of the related industries slow. This was due 
partly to the policy pursued by the Hudson 
Bay Company of keeping the country wild 
for the sake of the fur-bearing animals; 
partly to ignorance in the mother country of 
the resources of Canada; and partly to the 
difficulty of access to the mining districts 
before the railroads were built. In speaking 
of the Dominion generally, the richness of 
the deposits and the hopefulness of prospects 
must be kept in view rather than the imme- 
diate output; but it should be remembered 
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that since the meeting of the British Associa- 
tion in Montreal in 1884 the mineral produc- 
tion of the Dominion had more than doubled, 
The principal metals of Canada are gold, sil- 
ver, nickel, copper, lead, and iron; besides 
these, manganese, chromium, antimony, and 
zine occur, with platinum and rarer metals, 
The gold is at present obtained from the 
provinces of British Columbia, Ontario, and 
Nova Scotia. In Ontario, discoveries of this 
metal have been made over an area of about 
two thousand square miles, ina tract one hun- 
dred miles wide and two hundred miles long. 
As for silver, the Slocan mines and those of 
Trai] Creek and East and West Kootenay 
appear to be of extraordinary richness. The 
lecturer dwelt at some length on the impor- 
tance of the resources of Canada in iron and 
steel, and mentioned nickel, which greatly 
affects the quality of steel, as a metal the 
importance of which it is impossible to 
overestimate, and chromium as a metal with 
which the manufacturer of projectiles would 
probably triumph over the man who put nickel 
into his steel armor, 


The Craelties of Antiviviseetionists.—Dr. 
Charles Minor Blackford, after reviewing the 
present position and needs of pathology in 
an address on that subject before the Medi- 
cal Society of Virginia, spoke of a danger as 
confronting it which has passed away from 
every other seience. Prof. Andrew D, White, 
he said, “has lately given us a history of The 
Warfare of Science, in which he has told, 
plainly and simply, the story of the army of 
martyrs to scientific truth, and his record is 
one that may well make us blush for human- 
ity. It is true that we no longer have to 
fear the stake and rack in investigating Na- 
ture, but, though life and limb are safe, the 
same spirit survives in other forms. A num- 
ber of persons, whom, for the sake of our 
civilization, we will assume to be well in- 
tended, are striving in many ways to oppose 
freedom of thought as much now as in the 
fifteenth century. They lay great emphasis 
on the commandment ‘Thou shalt net kill, 
but ignore ‘Are ye not worth many spar- 
Assuming a number of facts that 
they are unable to prove, they endeavor to 
make those whose lives are devoted to saviug 
hfe and relieving pain appear the most cruel 
of wretches. Never having seen the interior 
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of a laboratory, they erect an imaginary one, 
and coolly assert that the seenes that their 
own imaginations have conjured up go on in 
them, and at their meetings vote resolutions 
condemning physiologists for attempting to 
save life, and legislatures for forbidding the 
wearing of our song birds on their hats. In 
our climate there are not five days in as 
many years that it is necessary to wear furs 
for shelter from cold, yet two of the greatest 
nations of the world have been on the brink 
of war for some years past, and a harmless 
and beautiful race of animals have been well- 
nigh exterminated to supply what is purely 
an article of vanity and luxury, To supply 
the ‘aigrettes’ worn on woman’s bonnets, 
female herons have to be killed at a time 
when the death of the mother means the 
death of her brood; and yet when a British 
IIumane Society appealed to the leader of 
the British fashionable world to give up this 
senseless and crue! ornament, it met an ab- 
rupt refusal. Similarly, the American bison 
has been exterminated to gratify vanity; the 
same fate awaits the elephant; and, I will 
venture to say, the pain endured by geese to 
supply the ‘live-goose feathers,’ and by horses 
in having their tails docked and in wearing 
the ‘kimble-jack’—both thoronghly useless 
affectations of fashion—is greater than that 
endured by any animals in a laboratory. In 
this latter case, not merely do the horses 
have to endure, without an ancesthetic, cutting 
through a highly nervous part, but they are 
rendered defenseless from the attacks of 
flies and other insects by the loss of Na- 
ture’s weapon, and are forced to drag heavy 
vehieles at high speed with the head held in 
an unnatural position by a rough bit in the 
tender mouth. We can picture the inembers 
of antivivisection societies driving to their 
meeting with horscs so mutilated, removing 
their scalskin coats and aigretted bonnets, 
and denouncing attempts to find a cure for 
diphtheria, 


‘“*Oh, wad some power the giftie pi’e us 
To see oursel’s as Ithers see us 1°”? 


Economieal Experiences in Canada.—In 
a study of certain characteristics of the his- 
tory of economics in Canada, prescnted to 
the British Association, Prof. Adam Scott 
describes this history as having bcen, up to 
the beginning of the present century and for 
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some time afterward, mainly a record of 
numerous governmental experiments cover- 
ing the leading features of economic life. 
The results were mostly of a negative char- 
acter, but were valuable for the student. 
Study of the conditions in French Canada 
should be accompanied by a study of the 
conditions that prevailed in France, England, 
and the English colonies. The differences 
between the colonies were due not so much 
to their location, their race, or their products 
as to the regulations by which they were 
controlled. The French bureaucratic sys- 
tem, with its tendency to minute interference 
with every aspect of social life, was opposed 
in New England by a system which left to 
the colonists the utmost liberty in the prac- 
tical direction of their affairs. Much good 
was accomplished in Canada under the influ- 
ence and direction of Colbert, but as much 
or greater harm was done by incompetent 
administrations later. In Canada despotism 
was tempered by access to the woods, those 
too heavily burdened readily taking to the 
ways of the savages, a fact that gave the 
French an influence upon the Indians greater 
than could have been expected, inasmuch as 
their pecuniary advantages lay almost alto- 
gether with the English. Although in theory 
the English colonies were dependent for all 
things upon the home government, they 
were largely left to themselves, and when 
George III thought to atone for past neglect 
by vigorous administration it was found that 
the lapsed authority could not be recovered. 
Thus, while in Canada a colony had grown 
up dependent on European influences, the 
English colony had become accustomed to 
look to itself for all things. The whole 
study was presented as emphasizing the ne- 
cessity in theoretic economics of keeping in 
mind differences in conditions and in their 
range of operation and influence. 


Singing Flames.—In a recent number of 
the American Journal of Science, Mr. 1. V. 
Gill has an interesting paper on The Theory 
of Singing Flames. The phenomenon of a 
gas jet burning inside an open tube, emitting 
a musical note, is one of those facts which, 
although known for many years and much 
written about, has never been fully explained. 
Among the more interesting theories was 
that of De la Rive, who supposed the sound 
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to be due toa periodic condensation of the 
water vapor produced in the combustion of 
hydrogen gas. Faraday showed the inade- 
quacy of this theory by the use of a flame 
which did not form water vapor, and proposed 
in its stead the theory that the so-called sing- 
ing was caused by successive periodic explo- 
sives of a mixture of gas and air. This was 
accepted by Tyndall. Another theory which 
has been proposed is that the sound is pro- 
duced by vibrations maintained by heat, the 
heat being communicated to the mass of air 
confined in the sounding tube ata place where 
in the course of vibration the pressure 
changes. Sondhauss performed a series of 
experiments, his chief conclusion being that 
the condition of the column of gas in the sup- 
ply tube had an important influence on the 
phenomena. Mr. H. V. Gill sums up his con- 
clusions as follows: ‘‘ We think we have made 
it clear that the pressure on the gas plays the 
important part in this phenomenon, and that 
a consideration of the reactions we have de- 
scribed will be found to explain the many facts 
noted in the case of a singing flame, some of 
which we have alluded to. We look, there- 
fore, on the chief cause as a mutual reac- 
tion between the pressures in the tube and 
on the gas, the energy necessary to sustain 
the note being supplied by the pressure on 
the gas and the action of the flame. We 
may compare the singing flame to the siren, 
in which the current of air causes the disk 
to rotate, the note being produced by the 
reaction of the disk on the current of air. 
... We have, then, three kinds of singing 
flames, one depending on changes of pres- 
sure, another on air currents, and a third 
depending at once on both changes of pres- 
sure and on air currents.” 


Sanitarinms for Consnmptives.—The ur- 
gent need of sanitariums for the consump- 
tive poor in our large cities was forcibly pre- 
sented by Dr. 8. A. Knopf in a paper which 
he read before the American Public Health 
Association in October, 1897. The author 
shows, in the first place, that the homes of 
these invalids are as unsuitable as they can 
be for their proper treatment; that with 
them their families and fellow-tenants are 
sure to be infected, and the neighborhood is 
in danger. Neither can they properly be re- 
ceived in the general hospitals, where the 
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annoyance to other patients in the ward—al- 
ways a great danger in itself and sometimes 
fatal to the patients—is added to the danger 
of communicating tuberculosis. They should 
be isolated. A number of instances are cited 
of special hospitals for consumptives main- 
tained by private enterprise, to show that 
patients can be cared for economically at 
such institutions, and with a success accord. 
ing to the stage of the disease when they are 
taken there. At St. Joseph Hospital, New 
York, fifteen hundred far-gone cases are 
cared for annually at an average cost of fifty 
cents a day. At Saranac Lake, where in- 
cipient cases are taken, from thirty to thirty- 
five per cent are cured with an average stay 
of eleven months and ten days; at Liberty 
fifty per cent are improved after three 
months, and about twenty-five per cent are 
cured, At Sharon Sanitarium, near Boston, 
twenty-five per cent of “‘arrested cases”’ are 
reported. Other sanitary advantages of in- 
estimable value to the community are men- 
tioned as likely to accrue from the establish- 
ment of such sanitariums and their proper 
management. Patients will, for instance, 
receive there a proper sanitary education, and 
be drilled in sanitary practice, taking which 
to their homes, they will become educational 
faecters in public hygiene. Dr. Knopf pro- 
poses to have these sanitariums controlled 
and maintained by States and municipalities. 
It would be well to have the infection of 
corruption removed from State and munici- 
pal politics before this is done. 


Crater Lake, Oregen.—Crater lakes are 
defined by Mr. J... Diller as lakes that oe- 
cupy the craters of volcanoes, or pits of vol- 
canic origin. They are most abundant in 
Italy and Central America, regions in which 
volcanoes are still active; and they occur 
also in Franee, Germany, India, the Sand- 
wich Islands, and other parts of the world 
where volcanic phenomena have been impor- 
tant in geological history. Only one is known 
in the United States, and that is in south- 
ern Oregon, in the heart of the Cascade Range. 
It is interesting to the geologist and inviting 
to the tourist and health-seeker. It is as yet 
reached only by private conveyance over about 
eighty miles of mountain roads from Ashland, 
Medford, or Gold Hill, on the railroad. The 
lake, which appears to be about the height 
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of Mount Washington above the sea, is sur- 
rounded by a series of unbroken cliffs rang- 
ing from 6,759 to 8,228 feet in height, or 
from more than five hundred to nearly two 
thousand feet above it, which are clearly re- 
flected in its deep-blue waters. The outer 
slope of this rim is gentle, while the inner 
slope is abrupt and full of cliffs. The rim 
crest is generally passable, so that a pedes- 
trian may follow it coutinuously round the 
lake—a cireuit of about twenty miles—with 
the exception of short intervals on the south- 
ern side. The inner slope of the rim, though 
precipitous, is not a continuous cliff, but is 
made up of many cliffs, whose horizontal ex- 
tent is generally much greater than the ver- 
tical. Other elements of the inner slope are 
forests and talus, and these make it possi- 
ble at a few points to approach the lake, 
not with great ease, but, if done careful- 
ly, with little danger. Ou arriving at the 
water’s edge, the observer is struck with 
the fact that there is no beach. The 
steep slopes above the surface of the lake 
continue beneath its waters to great depths, 
“Were and there upon the shore, where a rill 
descends from a melting snow bank near the 
crest, a small delta deposit makes a little 
shallow, turning the deep blue water to pale 
green.” Among the most salient features of 
the lake are Wizard Island and the Phantom 
Ship. Wizerd Island embraces an extremely 
rough lava field and a cinder cone, from the 
base of which the lava has been erupted, 
The cinder cone is a perfect little voleano 
with stcep, symmetrical slope, eight hundred 
and forty-five feet high, and surmounted 
by a crater eighty feet deep, and is so new 
and fresh that it is scarcely forested, and 
shows no trace of weathering. The Phantom 
Ship is a cragev little islet with features that 
suggest the name, ‘“ Aside from its attraet- 
ive scenic features, Crater Lake affords one 
of the most interesting aud instructive fields 
for the study of volcanic geology to be found 
anywhere in the world. Considered in all its 
aspects, it ranks with the Grand Cafion of 
the Colorado, the Yosemite Valley, and the 
Falls of Niagara,” 


The Enchanted Mesa.—An article in a 
recent copy of the National Geographic Mag- 
azine, by F. W. Hodge, gives an account of 
some interesting exploratery work done by 
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him in the valley of Acoma in central New 
Mexico. The Avatzimo, or enchanted mesa, is 
an isolated mass of rock rising from the cen- 
ter of the plain to a height of four hundred 
and thirty feet. Native tradition has it that 
this was once the home of their ancestors, 
but during a great convulsion of Nature, at 
a time when most of the inhabitants were at 
work in their fields below, an immense rocky 
mass became freed from the friable wall of 
the cliff, destroying the only trail to the 
summit and leaving a few old women to 
perish on the inaccessible height. This 
tradition has been strengthened by the find- 
ing of numerous fragments of pottery of 
very ancient type in the talus beneath the 
wall where it is said the path originally 
existed, and also by traces of hand and foot 
holes for some distance up the side of the 
cliff. Professor Hodge, by the aid of an ex- 
tension ladder and several hundred feet of 
rope, after two hours’ hard work, succeeded 
in reaching the summit of the mesa. The first 
recorded ascent was that of Professor Libby, 
of Princeton, in July, 1897, Several ancient 
potsherds and a curious sort of monument 
were the only archeological finds. Professor 
Hodge, however, drew a map of the surface 
and accurately determined its altitude. 


The Age of 'frees.—The following infor- 
mation is taken from a recent circular of the 
United States Department of Agriculture: 
In all the timber trees of the temperate por- 
tion of our eountry the wood of the stem is 
laid on in sheets, which on any cross-seetion 
appear as sO many concentrie rings. Gen- 
erally these rings are sufficiently well defined 
to be readily counted, and since only one is 
formed during each growing season they 
furnish a very convenient record of the age 
of that portion of the tree. In the eross- 
section of a pine, fir, or cedar these rings 
appear as alternate narrow bands of lighter 
and darker color, the dark line, or ‘‘ summer 
wood,” oecupying the outer portion of any 
one ring, and being sharply contrasted 
against the lightest part of the inner lighter, 
or “spring wood.” These rings are con- 
spicuous through rows of pores, each row 
occupying the inner or spring-wood part of a 
ring and being separated from the row of 
pores of the next ring by wood praetically 
devoid of large pores. In the “diffuse 
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porous” woods, like bireh, poplar, tulip, 
ete., the rings are generally less conspicuous, 
being defined by a mere line, often scarcely 
pereeptible in the fresh wood, and due to the 
fact that the outermost cells of the summer 
wood are always small, flattened in form, and 
have thiek walls, while the adjoining in- 
nermost cells of the spring wood of the 
neighboring ring are much larger, not flat- 
tened, and always have thin walls. The 
erowth of these rings is very even and regu- 
lar, espeeially in young and thrifty timber, 
where the conditions for tree life are favor- 
able. Where the conditions are not good 
the ring formation varies in a number of 
ways, and is a not atall reliable source for ob- 
taining the age of the tree. A cross-section 
from one to two feet. above the ground 
should have added to the number of rings 
found from five to seven years, as the seed- 
ling would probably have required that pe- 
riod to reach a height of two feet. 


The Pitch Lake of Trinidad.—Some ro- 
mances and exaggerations of which the 
pitch lake of Trinidad has been the subjeet 
are corrected by Mr. Albert Cronise, of 
Rochester, N. Y. Its area, height, and dis- 
tance from the sea have been overestimated, 
and a voleanic action has been ascribed to it 
which does not really exist. It is one mile 
from the landing place, is one lundred and 
thirty-eight feet above sea level, is irregular, 
approximately round, and has an area of one 
hundred and nine acres. Its surface is a 
few fect higher than the ground immediately 
around it, having been lifted up hy the 
pressure from below. The material of the 
lake is solid to a depth of several feet, ex- 
cept in a few spots in the center, where it 
remains soft, but usually not hot or boiling, 
But as the condition of the softest part va- 
ries, it may be that it boils sometimes. The 
surfaee of the lake is marked by fissures 
two or three feet wide, and slightly de- 
pressed spots, all of which are filled with 
rain water, In going about, one has to pick 
his way among the larger puddles, and jump 
many of the smaller connecting streams. 
Each of the hundreds of irregular portions 
separated by this network of fissures is said 
to have a slow revolving motion upon a hori- 
zontal axis at right angles to a line from the 
center of the lake, the surface moving 
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toward the circumference. 
supposed to be caused by the great daily 
change in temperature, often amounting to 
80°, and an unequal upward motion of the 
mass below, increasing toward the center of 
the Jake. A few patches of shallow earth 
lying on the pitch and covered with bushes 
and small trees are seattered over the sur- 
face of the lake. 


Nature’s Landseape Gardening,—A curi- 
ous and interesting and yet easily explain- 
able phenomenon is mentioned in a recent 
paper by N. F. Drake, in the Journal of Ge- 
ology, on The Topography of California. In 
assisting to map a number of sand-dune 
areas along the coast in San Luis Obispo 
County it was noticed that where the sand 
was free from vegetation or obstruction it 
was piled in ridges at right angles to the 
prevailing sea breezes; but that where 
patches of vegetation grew, the dunes be- 
came parallel to the direction of the wind, 
and where the vegetation became thicker 
over the gronnd the regularity of the ar- 
rangement of the dunes was more broken, 
The reversal of the direction of the ridges 
where patches of vegetation existed was 
aecounted for as follows: A mass of grass 
or bushes once started would check the sand 
from moving at that point and make a shelter 
for deposits to the leeward. 
the sand dune now being more stable, other 


the leeward side, so as to lengthen and 
increase the elevation of the ridges, while 
the unprotected sands at either side would 


This point of | 
! 


POPULAR SCIENCH MONTHLY. 


This motion is { drift away, thus forming narrow parallel 


ridges in the direction of the prevailing 
winds. Ridges from fifty to seventy-five feet 
high and four to six hundred feet long, or 
even longer, were not uncommon where the 
sand dunes were extensive. 


Pegamoid,—Pegamoid is a substance of 
similar composition with eelluloid, possess- 
ing its desirable qualities, while it is not in- 
flammable and does not lose shape when 
beated. It was discovered by an English 
lithographer seeking a means of protecting 
the posters of his making from injury by 
the atmosphere. Its composition is a secret, 


| but it appears to contain a nitrified cellulose, 


alcohol, and camphor, or the essential con- 
stituents of celluloid, together with some sub- 
stances intended toincrease its impermeability 
and make it supp!e and uninflammable, It 
may be applied in thin varnishes to any mate- 
rial-—cloth, leather, paper, etc.—so closely 
that it can not be separated by any mechanical 
means, and so as to form an impermeable 
coating, easily cleaned by washing, and proof 
against heat, grease, and alkalies, while it 
has the furthe property of communicating 
its qualities to the material to which it is 
applied without destroying its individuality. 
Pegamoid cloth is a cotton fabric covered 
with a suitable thickness of pegamoid and 
gauffered. The process of manufacturing it 


_ is very simple, and consists in dyeing the cloth 
plant growth would spring up—mainly on | 


in the desired color, mechanically coating it 
with colored pegamoid, and stamping it. This 
is only one of the innumerable applications 
of which pegamoid is capable. 


MINOR PARAGRAPHS. 


Tur method of reproduction of the eel, 
jong a puzzle in zodlogy, has been discov- 
ered. Young eels were known, but at too 
advanced a stage of development to give any 
clew to their primitive or larval state, and 
no eels in this condition had ever been 
recognized. Theodore Gill suggested in 1864 
that larval eels might be identified with the 
Leptocephalus, an anima) whieb is found on 
the British shores, in the Mediterranean, and 
on the surface of the water in various parts 
of the world. {t has a body severa] inches 
in length, thin, and of uniform width, like 
a piece of ribbon, transparent, and unpig- 


mented. Professor Gill’s suggestion was 
verified by the investigations of Yves De- 
lage in 1886 and Grassi and Calandruccio in 
1892 and 1893, who showed that two spe- 
cies of Leptocephulus were larve respect- 
ively of the conger and the common eel. 
Fuller aceounts of the observations of Pro- 
fessors Grassi and Calandruccio have been 
published recently in the Proceedings of the 
Royal Society and the Quarterly Journal of 
Microscopical Sciences, The specimens in- 
vestigated were captured, along with deep- 
sea fishes, in the Strait of Messina, where 
the currents are strong and beset with whirl- 
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pools. Hence it is inferred that the spawn- 
ing of eels and the development of the eggs 
and larve take place at great depths, and 
the young are brought to the surface by 
movements of the water. Professor Grassi 
believes that the elvers, or ee] fare, which 
ascend rivers are already a year old. 


Dr. Georcr M. Dawson has found evi- 
dence—consisting chiefly of belts of trees 
killed by the rise of the water over their 
roots—that since 1880, or possibly earlier, 
the water of many small lakes and ponds 
without outlet throughout the southern part 
of British Columbia has stood permanently 
or for prolonged intervals at higher levels 
than those that prevailed during forty or fifty 
years previously. This carries back the pe- 
riod of low water to 1840 or 18380. The 
water appears to be declining now. The 
lakes lie within the area between the Rocky 
Mountains and the Coast Ranges. Similar 
fluctuations have been observed by Mr. 
G. K. Gilbert in the Great Salt Lake. The 
phenomena possibly point to some secular 
change, the nature and causes of which are 
not known. 


Tue topographic and geologic maps of 
the United States are, in conformity with an 
act of Congress, offered for sale. They are 
prepared from actual surveys, and the topo- 
graphic maps show all necessary physical 
aud cultural details. Each sheet, sixteen 
and a half by twenty inches, is designated 
by the name of some principal town or 
prominent natural feature within the district, 
and covers one sixteenth, one fourth, or the 
whole of a geographical degree, according 
to the scale on which itis made. The sheets 
will be sold for five cents each, or, if the 
orders are for one hundred sheets or over, 
whether the same or different, for two cents 
each. The folios of the geologic atlas, con- 
taining the topographic, areal, economic, 
and structural geologic maps, with textual 
descriptions, will be sold at prices according 
to the size—usually twenty-five cents. Send 
postal or express orders, not stamps or 
checks. 


H. Beaurecarp is authority for the fol- 
lowing information in the Comptes Rendus: 
Ambergris is a calculus which is developed 
in the rectum of the sperm whale. This cal- 
culus is composed of crystals of ambrine 
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mixed with considerable black pigment from 
the rectal lining and star-coral débris. When 
it is fresh it is of a soft consistence and its 
odor is not at all agreeable ; but if preserved 
for several years away from the air, it loses 
this disagreeable odor and retains merely a 
delicate perfume si generis, which gives it 
great commercial value. This change is due 
to a microbe for which the author proposes 
the name Spirillum recti physeteris, 


Lorp Lister and Pasteur many years ago 
showed that the souring of milk and cream 
is due to a process of fermentation during 
which the milk sugar is converted into lactic 
acid, and that this is due to the activity of 
minute micro-organisms. It remained for 
Prof. Wilhelm Storch, of Copenhagen, how- 
ever, to introduce the use of pure cultures 
of milk-souring bacteria in butter-making. 
Storch found that several kinds of acid-pro- 
ducing bacteria are concerned in the normal 
souring of cream, and he isolated three spe- 
cies that imparted especially fine flavors to 
butter. Other workers in this subject have 
been Professor Weigmann, of Kiel, in Ger- 
many, and Prof. H. W. Conn, of Wesleyan 
University. Now 8. C. Keith announces in 
the Chemical News his discovery of a new 
flavor-producing bacterium which he calls 
Micrococeus butyri-aromafaciens. It is a 
micrococeus growing at 87° to 20° C. It 
liquefies gelatin slowly, but does not grow 
well on potato. 


NOTES, 


Ir is very curious and almost paradoxical, 
says M. V. Brandicourt, reviewing in Za Na- 
ture the underground temperature observa- 
tions made in excavating the great Alpine 
tunnels, to find underneath the eternal snows 
physical conditions like those of tropical 
regions. Under its frigid envelope of ice the 
massif of the Alps is nearly a hot furnace, 
and nowhere else in Nature can a more strik- 
ing contrast between the intense cold of the 
higher peaks and the heat stored up in the 
depths of the soil be found. It is computed 
that tunnel borers under Mont Blane would 
meet a temperature of 122° F. in the deepest 
part of the excavation. 


Ir is suggested in the report of Prof. W. 
A. Hardman and Mr, Andrew Scott, on dis- 
ease in the oyster, that the dread of germs 
may be carried too far, “ After all,” Profes- 
sor Hardman says, “‘ we do not want—even if 
we could get it—an aseptic oyster. The rest 
of our food—our milk, our bread and cheese, 
our ham sandwiches, and so on—are teeming 
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with germs, most of them harmless so far as 
we know, but some of them may be just as 
bad as any that can be in shellfish. If we 
were to insist on breathing filtered air and 
eating nothing but sterile food, washed down 
with antiseptic drinks, we should probably 
die of starvation or something worse, if we 
did not go mad first with the constant anx- 
iety.” The report holds that our object 
should be to get our oyster beds as healthy 
as possible, but not to insist upon conditions 
that would make it impossible to rear any 
oysters at all. 


Tue Hon, Carroll D. Wright, United States 
Commissioner of Labor, has been elected a 
member of the Institute of France, and an 
honorary member of the Imperial Aeademy 
of Seience of Russia. 


At the annual mecting of the Indiana 
Academy of Seience the following officers 
were elected for the year 1898: President, 
C. A. Waldo, Purdue University ; vice-presi- 
dent, C. H. Eigenmann, Indiana University ; 
secretary, John §, Wright, Indianapolis ; as- 
sistant secretary, A. J. Bigney, Moore’s Hill 
College; press seeretary, George W. Benton, 
Indianapolis; treasurer, J. T. Scovell, Terre 
Haute, 


A story is told in the Electrical Review 
of London to the effeet that Augurelli, in the 
sixteenth century, believing or pretending to 
believe that he had discovered the art of mak- 
ing gold, dedicated a treatise which he wrote 
on the subject to Pope Leo X. The Pope re- 
ceived him with much ceremony and spoke 
with an appearance of great cordiality, and he 
flattered himself that he was going to receive 
a very liberal reward. At the elose of the in- 
terview Pope Leo took a large purse cut of 
his pocket and presenting it to him said, 
“As you are able to make gold, I can not 
offer you a more useful and fitting present 
than a purse to put it in.” 


Tus people living along the river Tura, in 
the Russian government of Tumek, to collect 
the platinum that abounds in the river sands, 
hitch a sort of a plowshare to the rear of 
a raft. This plows up the water, as they 
express it, and the sands of the bottom are 
Jed into a wooden conduit, whence they pass 
into a tub furnished with pine branches, 
among whieh the metal settles by virtue of 
its high specifie gravity. The exploiters are 
said to find this method of washing prof- 
itable, 


THE earpet industry at Osaka, Japan, ae- 
cording to the British consul at Hiogo, gives 
employment to about ten thousand children 
and youth of both sexes from seven to six- 
teen years of age. The earpets are made of 
jute, with designs imitating those of Persia 
and Turkey. About four thousand eight hun- 
dred square yards of goods are produced a 
day. 
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Tue Philadelphia Mycological Center is a 
elub, of which Captain Charles Mellvaine is 
president, for the study and testing of mush- 
rooms. Its seeond Bulletin, for September, 
1897, gives descriptions, with the results of 
testings, of twenty-one species. Most of these 
species were found to be good eating, but 
eautions are given respecting a few of them. 
The “Center”? seems to be prospering, for 
the Bulletin gives the names of fifteen new 
members in Pennsylvania, New Jersey, New 
York, and Massachusetts. 


Tue Hon. Ralph Abererombie, meteor- 
ologist, whose death at Sydney, Australia, 
June 2Ist, has been mentioned in the 
Monthly, was born in 1842, and was al- 
ways in delicate health. Having entered 
the British army in 1860, he was stationed 
at Quebee in 1864, and while there ob- 
tained leave of absence and visited General 
Grant. He was obliged to give up his com- 
mission in 1869, and after this the mainte- 
nance of his health became a serious eare 
with him. His meteorological studies began 
at an early period, and his first book—Seas 
and Skies in Many Latitudes—embodied ob- 
servations made by him while in the military 
station at Quebec. His most distinguished 
service to meteorology was probably the 
preparation, in conjunction with Professor 
llildebrandsson, of Upsala, of the new 
classification of clouds, which was adopted 
by the International Meteorological Congress 
of 1896. He was author of works on the 
Principles of Forecasting, of the book on 
Weather in the International Scientific Se- 
ries, and of many contributions to scientific 
societies. During bis seven years of illness 
at Sydney he made grants of money for the 
production of essays on meteorological sub- 
jeets, three of which have been published. 


Tu record of recent deaths among men 
of science includes the names of Arthur Kam- 
mermann, attached to the observatory at 
Geneva since 1881, in his thirty-sixth year; 
Ernest Giles, Australian explorer; Thomas 
Jeffrey Parker, professor of biology in the 
University of Otago, and author of works on 
biology, at Dunedin, New Zealand, November 
Sth; Prof. Franceseo Brioschi, mathemati- 
cian and president of the Accademia dei Lin- 
eci in Milan, December 18th, aged seventy- 
two years ; James Holm, professor of physics 
in the South African College, Capetown, aged 
twenty-eight years; Dr. Oscar Stumpe, as- 
tronomer, at Berlin, aged thirty-five years ; 
Dr. Eduard Lindemann, scientific secretary 
of the Observatory of Pulkova, Russia, in 
his fifty-sixth year; Prof. E. L. Taschenburg, 
author of contributions to Economic Ento- 
mology, January 20th, aged seventy-nine 
years; M. Ernst Bazin, inventor of the roller 
steamer; and Dr. Samuel Newth, formerly 
principal of New College, St. John’s Wood, 
England, and author of books on natural 
philosophy. 
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AN INDUSTRIAL OBJECT LESSON. 
By 8. N. D. NORTH. 


HE past year was one of unusual disturbance in England, in 
the relations of labor and capital, and the chief of these indus- 
trial conflicts possessed a significance never anywhere surpassed. 
The lockout of the engineers—we call them machinists in this coun- 
try—marks the new alignment of organized labor and organized 
capital—what may be called the secondary stage of the labor ques- 
tion—more sharply, more tensely, than ever before. A glance at 
the underlying causes of the engineering lockout will afford a clear 
conception of the form in which “ the labor question ” presents itself 
for the solution of the twentieth century. 
There have been strikes that involved a larger number of work- 
ers, as the great coal strike of 1893, and the London dock strike; 
strikes that have lasted longer; strikes that have been costlier; 
strikes that have developed more bitterness of feeling. There has 
been no previous collision which, brushing aside all questions as to 
wages, reached down so closely to the root of the problem, and 
spread open to public knowledge the real essence of the difference 
which threatens the productive forees of modern times. The en- 
gineers’ strike furnishes a conerete illustration of the immensity and 
the perplexity of the unsettled issue of modern industrialism. 
Broadly speaking, labor strikes are of two kinds. The great 
mass of them, hitherto, have belonged in the simpler group, and have 
had to do with the wage question only; they are simple, however 
serious and complicated they may outwardly be, because they turn 
upon a single economic fact. When employers insist that certain 
rates of wages are necessitated by existing business conditions, and 
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the employed deny this, there is a definite fact at issue; and such 
strikes are coming more and more to be settled in accordance with 
what that fact is found to be. It is not often that a strike succeeds, 
when the employers are able to show that the wages demanded can 
only be paid by carrying on business at a loss. We can prognosticate 
with certainty about capital, that it will not carry on business indefi- 
nitely at a loss—if for no other reason, because it soon eats itself up. 
Another thing quite as certain is that capital will not indefinitely 
prolong a conflict with labor at a time when it is possible to effect 
adjustments by which it can continue to produce at a fair profit. 
These are two laws which experience has evolved out of this class of 
labor disputes. 

The engineers’ strike presented an entirely different phase of 
the labor problem. It was never a direct quarrel over dollars and 
cents; the question of wages, while indirectly involved, was subor- 
dinated to another, which, if we analyze it carefully, we shall find to 
be this: Which of the two parties in interest shall control the business 
that labor and capital jointly carry on? The labor problem in 
England has reached precisely this stage, and the engineers’ strike 
was, in fact and in essence, a contest for the control of the manage- 
ment of the works, and the conditions under which these enter- 
prises shall be carried on. This is a very broad way of stating the 
case, but it is essentially fair to both parties. It is always easy to 
recognize, in any labor dispute, the difference between contention 
for redress of legitimate grievance, as to wages or otherwise, and con- 
tention for control and direction and limitation over the manage- 
ment and conduct of manufacturing enterprises. This difference 
has distinguished and differentiated the engineers’ strike from most 
of the great labor conflicts which have preceded it in England. It 
was, from start to finish, a contest over a great economic principle— 
a principle which lies at the foundation of modern industrialism. 
The whole long struggle has been singularly free from any collateral 
questions tending to hide or minimize its real significance. Both 
sides understood it; both prepared for a battle royal; both were 
ready to wage it to the bitter end; and thus it has been a dogged, 
determined, remorseless test of endurance over a vital issue of busi- 
ness economies, while the world looking on has only vaguely sensed 
its true meaning, or has missed it altogether. 

It is impossible not to admire the splendid fidelity with which 
the engineers carried themselves throngh the six months in which 
they locked horns with their employers. Of all the labor organi- 
vations in England, the best equipped for such a struggle, both 
in men and in money, was the Amalgamated Society of Engineers. 
The organization is quite the aristocracy of English trade unionism. 
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The machinist trade involves a high grade of intelligence, and its 
skilled operatives earn the best wages going. Their organization 
is one of the oldest, most compact, and best disciplined in the island. 
Its leaders are men of brains, discretion, and nerve. In deliberate 
preparation for this great contest, the organization had accumulated 
a maintenance fund of nearly two million dollars. They have been 
sustained by many evidences of popular sympathy, including gener- 
ous contributions to their funds, and they have been careful to so 
conduct themselves as to win rather than alienate public support. 

They have regarded themselves as the chosen champions of what 
is known as the “new unionism,” and they knew that the whole 
status of trades-unionism in the immediate future of English in- 
dustry turned upon their success or failure. It has thus been, on 
the part of the engineers, something in the nature of a vicarious 
struggle. They were giving battle for an abstract proposition, 
deemed by them vital to the future well-being of organized labor, 
not merely or chiefly their own group, but all branches of organized 
labor in England and everywhere. However widely we may differ 
with these men, however impossible and impracticable we may regard 
their demands, we must feel a genuine admiration for the grit and 
doggedness with which they have carried on a battle which for many 
months past has been seen to be hopeless. If they have failed, and 
failed disastrously, it is only fair to say for them that they have failed 
through no lack of courage or endurance. 

On the other hand, let us look at the attitude of the employers, 
and the reasons which underlie it. From their point of view it was 
a struggle for existence, for the right to continue the industries in 
which their fortunes and future are embarked. To fully under- 
stand this it is necessary to explain the ostensible and the real reasons 
of the lockout. It was precipitated on July 24th last, by the formal 
demand of the London branch of the engineers for the eight-hour 
day. This demand was the logical aftermath of the successful strike 
of the engineers for the nine-hour day back in 1870; the Amalga- 
mated Association having been successful in that movement, it was 
the natural agency through which the eight-hour movement, upon 
which English trades-unionism has now resolved, should be pushed 
to an issue. ‘The original demand for eight hours was confined to 
the London shops in accordance with the well-known trade-unionist 
plan of campaign. The iron masters of the provinces, realizing 
that the success of the movement in London must inevitably extend 
the eight-hour day to all the iron establishments of the kingdom, 
made common cause, and combined to lock out their employees 
pending the settlement of the London difficulty. The collision be- 
ing inevitable, they determined to force into it certain other ques- 
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tions, which the engineers had shrewdly kept in the background, but 
which were latent in the eight-hour movement, and, from the em- 
ployers’ point of view, inseparable from it—questions which have 
long been irritating, and the conflict over which could not long be 
postponed. 

In the judgment of the iron masters these questions were lifted 
far above the range of a mere labor dispute, and involved the broad 
and national question of the continuance of Great Britain in the race 
of international competition. We need not enlarge upon the reasons 
which convince so many Englishmen, and particularly those who 
are in the thick of the fight, that England’s industries and com- 
merce, not merely foreign but domestic, are seriously threatened 
by the competition of the continental manufacturers, as well as 
those of the United States. They cite the longer hours, the lower 
pay, and the superior technical education of continental workmen 
as three reasons why the products of the latter are gradually super- 
seding goods of English origin in the world’s neutral markets. 
They cite the larger product from improved machinery, and the 
superior application of this machinery, both on the continent and in 
the United States, as constituting economic advantages against which 
they are no longer able to successfully contend. They urge that in 
the long run these superior advantages mean the gradual surrender 
of Great Britain before a competition ever closer and fiercer, in 
which a fraction of difference in the cost of production is sufficient to 
turn the scale. From their point of view the introduction of the 
eight-hour day, as against ten and even twelve hours on the con- 
tinent, would mean industrial hart-kart. 

But the complaint reaches further: it insists that English trades- 
unionism, as developed in the iron trade particularly, is a handicap 
to industrial progress which is bearing fruit in the continual loss of 
trade, and the extinction of profits in the conduct of business. 
Trades-unionism has aimed steadily and successfully at a larger and 
closer control over the conditions under which work is done in the 
shops. The masters had lost control over the management of their 
own business, and, no longer able to adapt themselves to modern 
methods and economies, they found themselves in a state of dry rot, 
extrication from which was only possible by heroic measures. 

Doubtless there is a degree of exaggeration in this picture, as 
drawn by the iron masters. Nevertheless, it is true that English 
trades-unionism has become so strongly organized and intrenched, 
and has followed lines of policy so aggressive and so potent, that it has 
long been an open question in England whether the internal manage- 
ment of the shop is not more under the domination of the union than 
of the employers. Until a comparatively recent date the consc- 
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quenees of such a situation have not been strikingly apparent. But 
the mechanical advanees in all branches of iron manufacture during 
the last few years have been marvelous, and the consequent econo- 
mies equally marvelous. The trades-unionists have carried on a silent, 
secret, and to a large degree a successful movement against the effi- 
cient introduetion of these new methods in the shops under their 
control. ‘There is no good reason to doubt the statement, repeatedly 
made by the iron masters, that Great Britain is, in consequence, far 
behind the competing nations in many forms of iron manufacture, 
in efficiency of equipment, and in product per man. 

So far as this facet is due to English trades-unionism, it must be 
regarded as a triumph for that organization; and it is somewhat 
difficult to get at the philosophy by which organized labor justifies 
itself in standing athwart the pathway of mechanical progress. At 
its basis undoubtedly lies the inherited antipathy of the English 
workingman to labor-saving machinery. He possesses this antip- 
athy to a degree and extent unknown in any other country. It has 
come down to him through the generations, and its tenacity is one 
of many evidences of the narrowing influence of insular condi- 
tions. The time has long since passed when this antipathy takes on 
the form of open violenee, the smashing of machines, the burn- 
ing of mills, and the maltreatment of inventors—things common 
enough in the days of the Luddites, seventy-five years ago. The 
modern manifestation of this inborn and inherited antipathy to 
labor-saving machinery is a species of moral boycott—indefinite, 
intangible, indirect, felt rather than seen. It frequently takes the 
form of union regulations, under which the mechanic restrains 
himself from turning out more than a given produet in a day, 
irrespective of the possibilities of the improved machine he operates. 
The engineers’ strike has inspired a great mass of literature showing 
how the enforeement of these regulations has tended to limit output, 
and thus handicap English manufacturers in their struggle against 
foreign competitors. Here is one of many illustrations given by 
Colonel Dyer, the chairman of the Federated Employers, in a recent 
magazine article: 


We have a very large boring machine at Elswick ; this boring machine 
is eighty feet long. We do very rough work on it—i.e., we take the center 
out of the shaft by means of a trepanning tool. We took the center out of 
a Shaft the other day seventy feet long. The whole center was trepanned 
out. We selected a man for working the machine ; a man came round, a 
very intelligent-looking man, and that was all we had to judge by—we can 
not ask him what society he belongs to. Weasked him if he could work 
this machine. He said of course he could. We put him on the machine, 
and he worked it about six or seven months. We could never get more 
than four or five inches an hour out of the machine. We pressed him, 
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and begged him to do better ; we were very busy at the time, but we could 
never get above four. At last we could go on no longer; we knew that 
the machine should do more, and we said the machine was not giving satis- 
faction, and he was discharged. We then selected a boy,a very intelligent- 
looking young fellow, but he knew absolutely nothing about machines. 
We said,“ Will you learn this machine?” He said he was most anxious to 
doso. He buckled to, and the lad in three weeks had increased the produc- 
tion of the machine up to six inches an hour, and the other day I got a 
note that the machine was doing eleven inches an hour. 


Hiram 8. Maxim, the great gun maker, who has had experi- 
ence in manufacturing in three countries, declares that a given 
amount of labor in the iron trade produces a smaller product in Eng- 
land than in France, Germany, or the United States; and that a 
given machine has a greater productive capacity in each of these 
countries, and particularly in the United States, where the system 
of payment by the piece generally exists. The Amalgamated Society 
has generally successfully resisted the piece-payment system, and has 
managed in many other ways to practically control the internal man- 
agement of the shop. 

In a word, the purpose of the manufacturers has been to so 
change the basis of their industry that they can increase production 
by reducing costs, not through reduced wages, but through the more 
complete utilization of modern mechanical inventions. They have 
insisted that the individual workman would, in consequence, earn 
much higher wages. The movement on the part of their em- 
ployees was one to limit production by the shorter working day and 
by the increased cost of increased overtime work at overtime wages. 
The ends aimed at were diametrically opposite, and the intensity 
and the prolongation of the struggle are thus explained. It was an 
issue which admitted of no compromise. <A truce might, indeed, 
have been patched up, and the battle declared a draw; but any 
conclusion short of the complete surrender of one side or the other 
would have left the vital issue as unsettled as at the start. 

As that issue has been stated, the impartial student finds it dif- 
ficult to understand why it should exist at all. If the iron masters 
are right in their contention that reduced costs of production, 
through greater machinery efficiency, are necessary for the preserva- 
tion of English manufacturing against foreign encroachment, the 
welfare of their workmen is as vitally involved as their own. This 
is only another way of stating the time-worn truism that the interests 
of capital and labor are identical, in any true analysis of their rela- 
tionship. 

But the English trades-unionist does not see the matter in any 
such light; nor is his point of view at all obscured. Apart from the 
latent antipathy to labor-saving machinery, which is not avowed, is 
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the dominant idea, strongly accentuated in all unionist literature, 
that there is a given amount of work to be done in this world, and 
not enough to go around; that the unionist, by arbitrarily limiting 
individual output, can thereby increase the demand for labor, and 
thus increase the number and the wages of the employed. This pos- 
tulate of trades-unionism is as old as trades-unionism itself. It has a 
basis in humanitarianism which renders it praiseworthy as an ab- 
stract proposition. But it is an abstraction which belongs to the past 
century; which had its origin in the days when England held undis- 
puted supremacy in the indnstrial world, and no combination of 
events seemed likely to dislodge her from that vantage. It has be- 
come an anachronism, just as England’s supremacy has become a 
myth; and the same causes have produced the two results. If the 
commercial isolation of nations which formerly existed continued, 
the postulate of the engineers would be understandable. If English 
workmen still made machines for all the world, these hard-headed 
workmen might well have staked their all upon such an issue with 
hopeful hearts. But the direct results of their six months’ idleness 
help to illustrate how far beyond their position the world has moved. 
The suspension of work has been an enormously expensive affair, 
not merely to the masters and the men, but to the nation. A 
great hole has been made in British commerce, and it will never 
be filled. Orders for machinery which the idle works in England 
could not fill have gone to the continent, and in many instances 
have come to the United States. The work has been done 
as well as in England; in most instances it has been done cheaper 
than England could have done it. The trade thus lost has gone for 
good. The engineers have not merely lost six months’ wages; they 
have seriously crippled the wage-paying power of their mdustry. 
. From their own standpoint, instead of increasing the opportunities 
for labor in England, they have reduced them. The abstract thing 
they fought for they have lost; but their ultimate loss would have 
been even greater had they won their battle instead of losing it. 
The difficulty with the English trades-unionist view, then, is the 
failure to realize that the march of civilization has made the labor 
question an international question. Their contest was not so much 
with their employers as with their fellow-laborers in other lands. 
Tt is the competition of the latter which makes it impossible for the 
English iron masters to grant the eight-hour day, or to drag behind 
the rest of the world in the application of labor-saving machinery. 
One writer, commenting upon the outeome of this strike, de- 
clares that trades-unionism has lost by its defeat all that it has 
gained by fifty years of constant contest. On the contrary, it would 
seem possible that it may gain, by reason of its defeat, a clearer con- 
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ception of the real forces against which labor has to contend, in the 
realignment of industrial conditions. If this shall come, the gain 
will be greater than the loss. At the bottom of the engineers’ move- 
ment was a remarkable misreading of the operation of economic 
cause and effect. The labor question of to-day is not the labor ques- 
tion of fifty years ago; it turns now on broader considerations than 
those which local environment can control. It is no longer a ques- 
tion that has chiefly to do with the relative share of the proceeds 
of industry which shall go to labor and to capital. In the prelimi- 
nary stages of the evolution which has brought the factory system to 
its present perfection, this was practically the only question which 
underlaid the strike; and it may safely be conceded that in many 
instances of conflict which arose over this question the strikers were 
right, even when they failed. The law of industrial competition 
under which this evolution has progressed has so operated that profits 
have decreased as wages have increased; and so rapid has been the 
evolution, so strenuous has become the competition which the in- 
crease of capital has brought about in all industries and in all manu- 
facturing nations, and more particularly in England, that the point 
is already reached where the problem has come to be largely one of 
how to keep the earnings of capital and the earnings of Jabor in that 
status of equilibrium which shall be equitable to both. It is a devel- 
opment in industry which was not dreamed of when trades-unionism 
was getting under way; a development the end of which no man 
can to-day foresee; a development which has brought about an in- 
crease in the producing capacity of the world which has far out- 
stripped the increase in population, and with which consumption 
can keep abreast only in spasms and by jerks. Under these new 
conditions, wherever and whenever an oligarchy of labor succeeds 
in so fortifying itself that it can establish terms under which it is no 
longer possible for the capital employing it to earn a fair return, then 
it will have killed the goose which lays the golden egg. 

The English engineers resolutely shut their eyes to this aspect of 
the case. From their point of view it had nothing to do with the 
controversy. From the masters’ point of view it was all there was 
of the controversy. To the masters it was purely an economic ques- 
tion; to the engineers it was one which vitally involved the social 
advance of the wage-earning classes. It is not necessary to be- 
lieve that this social advance and economies are hopelesssly at vari- 
ance in the present stage of industrialism. It is better to say that 
while employers have much to learn from the humanitarian point of 
view, trades-unionism is equally in need of instruction from the 
economic point of view. . 

Does this great strike throw any new light upon the possible solu- 
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tion of such troubles for the future? Unfortunately, the method 
of settlement of labor disputes by arbitration has not gained prestige 
from the experience, but has rather lost it. Arbitration was never 
more advantageously introduced than when the initiative was taken 
im the engineers’ strike last November by the Right Hon. T. C. 
ritchie, president of the Board of Trade, and one of the most influ- 
ential members of the Salisbury Cabimet. It was left for him to 
arrange the “ pour parlers ” of the conference, and the moral mflu- 
ence outside the committee room for a settlement was tremendous. 
The only result was to strengthen the position of the engineers, for 
they shrewdly consented to submit to their union certain proposi- 
tions made by the employers, and they were rewarded by a vote of 
forty thousand im opposition, with only one hundred and fifty in 
favor of acceptanee. If this had been purely a question of wages, 
arbitration would have doubtless settled it. Wages imvolve ques- 
tions of fact, and conference and discussion are increasingly suc- 
cessful in bringing employers and employed together on a_ basis 
which knowledge of the facts shows to be mntually equitable. But 
bound up in this controversy was the whole question of the economie 
conditions of modern industrialism, both national and international, 
as well as the question of that indefinite, indefinable line where the 
rights of the employer end and those of his workmen begin. The 
more the conference discussed these questions, the farther apart the 
parties to it found themselves. They are beyond settlement, except 
a temporary armistice, by any scheme of arbitration under any 
auspices, private or governmental. There is no middle ground, in 
such a dispute as this one was. 

But time and the sequence of events will work out a solution, as 
has been the case with all the great problems which have successively 
confronted civilization. We can not see into the future, nor can we 
even vaguely outline the ground upon which employer and em- 
ployed will ultimately agree to live at peace with each other. But 
we need not despair of its finding, nor need we fear that it is hope- 
lessly distant. The world moves faster in a modern decade than in 
three centuries of the middle ages. A hundred years ago the world 
did not dream of such a thing as the labor question in the form in 
which it now presents itself. This present phase is only a transi- 
tional episode of conditions quickly developed, but not vet sufh- 
ciently advanced to have worked themselves into their final forms. 
Every great controversy like the engineers’ strike throws a flood of 
light upon the problem by bringing all its elements into clearer 
relationship, and unconsciously leads the world a step nearer to the 
ultimate solution. An all-sufficient reason for this hopeful view of 
the matter is the fact that larger knowledge is always coming to 
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those who are parties to these controversies. It is impossible to 
doubt that the wide diffusion of edneation is always helping to elarify 
the situation. It has done muceli already to relieve the industrial 
strike of its uglier features. Riot and bloodshed now rarely mark it 
where the parties to a contest are men of average intelligence and 
edueation, like the English engineers. So the evolution will ad- 
vance, step by step, and point by point, until the time shall come 
when exact justice to all concerned, in harmonious aceord with the 
economic laws of modern business, shall have worked itself out. 


THE ELECTRIC TRANSMISSION OF WATER POWER.* 
By WILLIAM BAXTER, Jr. 


ViEh since the eleetric ight and power industry began to be 
a factor in the eeonomie affairs of the industrial world, its 
adaptation to the work of transmitting the power of waterfalls to 
more or less distant points has been the dream of those who realize 
its vast possibilities, and who believe that the ingenuity of man is 
equal to the task of overcoming any difficulties that may be en- 
countered in attempts to find a suecessful solution of the problem. 
Tor more than twenty years those who may be ealled electrical en- 
thusiasts have prophesied that the day would come when the power 
of Niagara would be delivered at the door of the consumer in the 
eity of New York, and eapitalists have not been lacking who would 
have provided the means for carrying out an undertaking of this 
kind if they had been given the proper assurance by electrical en- 
ginecrs of prominence that the results sought for eould be attained. 
Sneh assurance, however, could not be given; for, althongh it is 
known that there is no difficulty in the way of accomplishing such 
a result theoretically, the practical development of the art has not 
reached a stage that would render the realization of such an under- 
taking possible. 

To transmit power by means of clectrie currents over long dis- 
tances, without suffering too great a loss in overcoming the resistance 
of the conducting wires, it 1s necessary to make use of a high 
electrical pressure, the effect of whieh is to render very difficult the 
perfect insulation of the line, so as to prevent the eseape of the eur- 
rent. The greater the distance to which the eurrent is transmitted, 
the greater must the pressure be to keep the loss of energy and the 
cost of wire within permissible limits; henee, when the pressure 

* For the illustrations in this article we are indebted to the kindness of the General 
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required becomes as great as can be insulated with certainty in the 
present state of the art, the distance of transmission is increased to 
the utmost limits attainable in practice. Until some more _per- 
fect means for confining the current is devised, greater results can 
not be reached. With our present knowledge of insulating ma- 
terials, and our methods of applying them, it would be practically 
impossible to transmit energy over distances as great as from New 
York to Niagara, but it does not follow that the accomplishment of 
this result will never be witnessed; it is a possibility of the future, 
that may not come for a century or more, or may be realized within 
the next few years. 

Although the achievement of such stupendous results as the 
transmission of power over several hundred miles is not within our 
present reach, it is possible to bridge distances of twenty or thirty 
miles, and the accomplishment of this much has been considered 
entirely practicable for several years. It was on this account that 
the Niagara power plant was started, the object being to supply the 
city of Buffalo and other places within a radius of twenty-five or 
thirty miles. This undertaking, owing to the magnitude of the 
power available, has attracted world-wide attention, and is probably 
regarded by the vast majority of people as the only work of any 
importance in this line that has been attempted. This, however, 
is far from being true; it is the largest, and will undoubtedly always 
remain such, since the source of energy is practically unlimited, but 
there are several other very large installations, and in some of these 
the distance of transmission from a mile or so up to thirty-five miles. 
place being nearly double that distance. 

A fair idea of the extent to which this branch of the electrical in- 
dustry has been developed may be gained from a consideration of the 
fact that one manufacturing concern alone has sold over two hun- 
dred thousand horse power of machinery for this purpose within 
the last four or five years, their sales for 1896 being over seventy- 
five thousand horse power. The great inerease in the business dur- 
ing the past year, in the face of a general stagnation in all other 
lines of industry, is a very clear indication that what has been done 
in the past has been entirely successful—so much so as to inspire an 
amount of confidence sufficient to overcome the apathy or unwilling- 
ness to embark in new undertakings so manifest in all other lines of 
Insiness. 

The total number of water-power transmission plants in success- 
ful operation in the United States in addition to the Niagara installa- 
tion is over two hundred. The amount of power transmitted ranges 
from less than one hundred horse power up to twelve thousand, and 
the distance of transmission from a mile or so up to thirty-five miles. 
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To give an idea of how near to New York city work of this kind is 
being done, we may mention a few installations. 

There is one at Springfield, Massachusetts, where about nine 
hundred horse power is transmitted to a distance of over six and a 
half miles; one at Bondsville, Massachusetts, having a capacity of 
about thirteen hundred horse power; and another at Fitchburg, 
Massachusetts, of about four hundred horse power. In this latter 
plant the distance of transmission is only two and a half miles, but 
as an offset to it, in distance as well as amount of power, may be 
mentioned a plant in Quebec, Canada, where over two thousand 
horse power is transmitted eight miles. At Concord, New Hamp- 
shire, there is an installation of several thousand horse power capa- 
city, which is transmitted to a distance of five miles. 

At Hartford, Connecticut, there is a plant of about fifteen hun- 
dred horse power, which is transmitted a distance of eleven miles; 
at Baltic, Connecticut, abont fourteen hundred horse power, and in 
several places in the New England States, installations ranging from 
two hundred to one thousand horse power can be found. At Hook- 
set, New Hampshire, there is a plant of three thousand horse power, 
which is transmitted about eleven miles. In the State of New York 
there are plants at Gouverneur, Canandaigua, Tonawanda, and many 
other places. 

The plant at Baltic, Connecticut, furnishes power to operate one 
of the Ponemah mills at Taftville, about four miles and a half dis- 
tant. The interior of this null is shown in the illustration on page 
731. In addition to operating this mill it furnishes power to run the 
Norwich street railway. 

The Ponemah mills, two in number, were originally operated by 
three turbine wheels and two steam engines, the water power not 
being sufficient at all times of the year to meet the reqnirenents. 
In 1892 the Norwich Street Railway Company was changed from 
horse to electric, and made a contract with the Ponemah Company 
to furnish the power. The road, which started in a small way, soon 
increased, and the extra load proved too much for the three turbines 
and the two engines, located at the mills, to carry. It was then de- 
cided to develop and utilize the water-power privileges owned by 
the Ponemah Company some distance up the Shetucket River, and 
transmit it by means of electricity to the mills and the railway. The 
old dam was enlarged, and three turbine wheels, having a combined 
capacity of nearly two thousand horse power, were installed. These 
are belted to a line shaft from which the electric generators are 
driven. At the end of the line the current is used to operate one of 
the mills, to furnish the necessary light, and to operate the railway 
already referred to, and, in addition to this, two locomotives used to 
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haul freight, one being of five hundred horse power and weighing 
thirty tons. 

The current generated at the power station is of the alternating 
type, and undergoes one or two transformations before being used 
at its destination, but the operation of the apparatus is so perfect that 
this power, generated four and a half miles distant, can be used in 
connection with the steam engines at the mills, and each one will do 
its proper share of the work. 

A plant of twelve thousand horse power is now being built at 
the Lachine Rapids, about five miles from Montreal, Canada, and, 
although it is not larger than some of those in operation, or in process 
of construction in the western part of the country, it may in time 
become such, as the source of power is very great, and increases can 
be made as fast as the demand calls for them. At Trenton, Canada, 
there is a plant of about nine hundred horse power which is trans- 
mitted a distance of twelve miles. 

Within the past few months it has been found by the investiga- 
tions of engineers that a very large power can be obtained near the 
town of Massena, in the State of New York. At this point the St. 
Lawrence River descends about one hundred feet in a few miles, go- 
ing over the Long Sault Rapids; but the Grass River, which runs 
nearly parallel with it and only about three miles distant, drops but 
fifty feet. Asa result of this difference in the fall of the two rivers, 
the St. Lawrence is fifty feet higher at the head of the rapids than 
the Grass. By cutting a canal of sufficient size at this point the water 
of the St. Lawrence can be diverted to the Grass and over the fifty- 
foot fall, thus developing an amount of power limited only by the 
size of the canal. The estimates of the engineers who have sur- 
veyed the site is that as much as two hundred thousand horse power 
can be obtained. The work of development is under way, and if it 
is carried through on the seale proposed will only be surpassed in 
magnitude by the Niagara plant. 

The largest water-power transmission in the South is probably 
one loeated at Pelzer, North Carolina. At this place nearly four 
thousand horse power is utilized, and transmitted a distance of abont 
three miles, where it is used for the operation of extensive cotton 
mills. 

There are many transmission plants in different parts of the 
West, the largest of which is, perhaps, at Minneapolis, where the 
amount of power utilized is over ten thousand horse power; but none 
of these is of as much interest as those to be found on the Pacific 
slope, owing to the fact that with few exceptions the distance of 
transmission is short. In the latter section, however, the possibility 
of using electric transmission for ereat distances is better demon- 
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strated than anywhere else. At Redlands, California, there is a 
plant that delivers the power at a distance of over twenty miles. At 
Fresno, California, over two thousand horse power is transmitted 
about thirty-five miles. <A noticeable feature of this last-named in- 
stallation is the enormous height of the water fall. The head is four- 
teen hundred and ten feet, which is the greatest in use, commercially, 
in any part of the world. What such a head really means can be 
realized when we state that the pressure of the water amounts to over 
six hundred pounds to the square inch. The distance of trans- 
mission, thirty-five miles, is also the longest now in actual use, but 
it is less than that of the Pioneer Electric Company of Ogden, Utah, 
which is in process of construction. The work now under way at 
this latter place will transmit power to Salt Lake City, a distance of 
thirty-six miles, but it is intended to carry the line to mines thirty 
miles beyond this point; therefore, when the whole system is com- 
pleted, the total distance of transmission will be sixty-six miles. 

The Folsom-Sacramento power-transmission plant is one of the 
most noteworthy of those so far installed, as it serves to show clearly 
the great benefits derivable from the use of electricity. The power 
station is located at Folsom, on the American River, where one of the 
largest water powers in the State of California is available. The 
first attempt to utilize this power was made as far back as 1866, but 
owing to the conditions then existing was necessarily limited in its 
capacity to the demands of the immediate vicinity. The work as 
at first conceived embraced a dam across the river, the water to be 
used in part for power and in part for irrigation purposes. The 
plan was modest in its proportions, and remained so for many years; 
but the development of electric transmission has magnified it into an 
undertaking of vast magnitude, embracing the development and 
transmission of over five thousand horse power when the full capa- 
city is reached. The dam now used is six hundred and fifty feet 
long and cighty-nine feet high, and has a storage capacity of about 
thirteen million eubie yards. The water is conveyed to the water 
wheels by canals two miles long and fifty fect wide by eight feet 
deep. 

The power station in which the wtaer wheels and the electric 
gencrators are located is so designed that the latter are connected 
direct with the former, being mounted upon the same shafts, but 
separated from each other by a stone wall, through which the shafts 
pass. The electric current developed in this station is transmitted 
to Sacramento, a distance of about twenty-five miles, and is there 
reecived in a substation, the interior of which is shown on page 738. 
The current coming into this station from the power plant is of a 
very high pressure, entirely too high for commercial use, and there- 
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fore has to be reduced by being passed through the machines shown 
in the illustration, which are called step-down transformers, their 
office being to reduce the pressure of the current. These trans- 
formers in reality do not reduce the pressure of the current; what 
they do is to generate a second current, by the aid of the energy de- 
rived from the first, of a much lower pressure. The power of the 
substation is to be used for all purposes, for “are” and ineandescent 
lighting, for driving stationary motors, and for the operation of elec- 
trie railways. 

The Big Cottonwood Power Company has about completed 
the construction of an important plant to utilize the water power of 
the lakes in the Wahsatch Mountains, and distribute it in and around 
the vicinity of Salt Lake City. These lakes, which empty into the 
Big Cottonwood Cafion, lie at elevations above the sea ranging 
between eleven thousand and thirteen thousand feet; therciore the 
total amount of power available is very large on aceount of the enor- 
mous fall. The Big Cottonwood Company controls a fall of about 
ene thousand feet, but in the present installation will only use about 
four hundred feet. ‘The water is confined in a reservoir, as shown in 
the topographical map on page 737, and is conveyed by pipe line to 
tle power house, as is shown quite clearly in the illustration of the 
site of the latter on page 739, where the pipe is seen in the back- 
ground, descending between the mountains. To guard against an 
accidental giving way of the reservoir, as well as to render it possible 
to empty it when desired without interfering with the operation of 
ihe plant, the pipe line is carried along the bottom to the upper end 
of the reservoir, where it connects with the main souree of supply. 
By closing one gate and opening another, the water may be drawn 
from either point, as oecasion may require. 

The capacity of this plant is about twenty-five hundred horse 
power, which will be distributed at a distanee of about fourteen 
miles. The water wheels are mounted directly upon the shafts of the 
electric generators, as can be seen from the illustration of the in- 
terior of the power station shown on page 741. The generator in 
the foreground is not provided with a water wheel; the only part 
of this apparatus visible is the water pipe under the shaft, between 
the two bearings. This generator was not completely mounted 
when the photograph was taken, but the two machines in the back- 
eround, it will be noticed, are provided with water wheels, whieh 
are mounted on the shaft in the space between the two bearings, 
which in the front generator is uncovered. The simplicity and 
solidity of this apparatus are very striking, and, being one of the 
latest installations, show clearly the perfection to which machinery 
of this class has been carried; and from the fact that the capacity of 


TANVANO ) UWAMO CT GOOMNOLLO 


‘ 


) POMP AO AsAEyy] MAMO YT 


740 POPULAR SCIENCE MONTHLY. 


each generator is about six hundred horse power, its compactness is 
also apparent. 

There are any number of other power-transmission plants in this 
country, a description of which would prove interesting not only on 
account of their magnitude, or the distance to which the power is 
conveyed, but also on account of their revealing the vast amount 
of engineering skill displayed in surmounting difficulties that have 
been contended with; but the examples described in the foregoing 
are sufficient to show the enormous strides that are being made in this 
field, and yet the general public is almost wholly unaware that any- 
thing is being done except in an experimental way. 

The electric transmission of power is not confined to this country 
by any means; plants of very large proportions can be found in 
almost every quarter of the civilized world, and in some places not 
specially noted for their civilization. In Mexico there are several 
installations, and no doubt there would be more if it were not for 
the fact that there is a searcity of large streams and rivers in that 
country; therefore, although its mountainous conformation would 
lead to the conelusion that waterfalls are numerous, as a matter of 
fact those where the power available is sufficient to warrant its utili- 
zation are very few. 

The principal installation in Mexico is at Pachuea, one of the 
most important mining districts in the country. The power plant is 
located at Regla, which is about twenty-three miles distant. The 
capacity of the plant is over three thousand horse power. 

There are several plants in South American countries, quite a 
number in Africa, in Australia, in Asiatic countries, and also in 
Europe. The Jungfrau Mountain Railroad in Switzerland, which 
has been called the trolley to heaven, will be operated by power de- 
rived from the Black and White Lutschine Rivers, in Burglauenen 
and Lauterbrunnen. This road, which is about finished, ascends to 
one of the highest peaks of the Alps, one which heretofore has 
only been accessible to those of sufficiently vigorous constitutions 
to make the ascent on foot. 

The Geneva water power is utilized to operate electric railways, 
electric lights, and to some extent for the development of power for 
industrial purposes. The distance of transmission at this place is 
about twenty miles. 

Other installations in Europe of importance that may be men- 
tioned are Rome, Italy—distance, about eighteen miles; amount of 
power, two thousand horse power, which is being inereased to nine 
thousand; Davos, Switzerland; Schéngeisung, Germany; Lauffen to 
Tfeilbronn, Germany; Zurich, Switzerland, and many others. 

The longest transmission ever undertaken was an experimental 
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one between Lautfen and Frankfort, during the exposition at the 
latter place some years ago. This distance is one hundred miles, 
and, although the work was experimental and only inteuded to show 
what could be done, it was entirely successful, notwithstanding that 
the amount of power transmitted was only three hundred horse 
power. 

From the few examples given in the foregoing paragraphs it 
ean be seen that the electrical transmission of water powers to points 
where they can be conveniently utilized has passed far beyond the 
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experimental stage, and that the business of supplying apparatus 
for such purposes has already assumed large proportions, with every 
prospect that before long it will be a very important, if not the most 
important, branch of the electrical industry. 

A contemplation of the results that may follow development 
along this line must lead to the conclusion that manufacturing cen- 
ters will be materially changed. In many kinds of industry power is 
used so extensively that its cost is an item of the greatest importance, 
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and coneerns engaged in work of that class will in many instances 
find it to their interest to locate where the energy of waterfalls may 
be available at low rates. The successful operation of the Niagara 
plant has had the effect of attracting to that section of the State 
several enterprises that require power in large quantities, and it is 
more than probable that, before many years pass by, Buffalo and the 
surrounding country will become an important manufacturing cen- 
ter. What is true of this ease will be equally true of many others, 
and, while established enterprises may not remove from their pres- 
ent loeation, those started hereafter will undoubtedly be guided by 
the relative cost of power at different points, in connection with the 
advantages and disadvantages arising from the location of the power 
eenter. Thus, as the South is the souree whence all the cotton 
comes, it would be natural to assume that manufactories in this line 
would locate in that section at points where water power can be 
obtained convenient to the cotton fields. That such localities ean be 
found is quite evident, since, according to the census of 1880, the 
power available along the Chattanooga River is not far from one 
hundred thousand horse power, and along the various rivers of North 
and South Carolina, Georgia, and Alabama three or four times this 
amount can be obtained. All over the West and Northwest exten- 
sive power sites are to be found, and in time many of them will be 
rendered useful, and will form the centers of manufacturing districts, 
thus gradually augmenting this line of industry in sections of the 
country that at present are principally agricultural. 

For several years to come it is very probable that efforts will be 
confined to the utilization of large units, but gradually the cost of 
installation and of operation will be redueed, and then smaller 
powers will be cousidered profitable. Following along this course of 
reasoning we may naturally eonelude that, eventually, even farmers 
may be able to render available the energy of small streams passing 
through their possessions, and the future rural generations may use 
the eleetric motor to do the work around the farm that at the present 
time is performed by animal power. 


THE name America for the western continent is said to have been pro- 
posed by Martin Waldseemiiller, in his Introduction to Cosmography, pub- 
lished in 1507; but the exact time when it first appeared in a map is not 
precisely known. The earliest instanee so far has been discovered by Pro- 
fessor Elter, of Bonn, in a manuseript map by Henricus Gtareanus, dated 
1510. in which the legend “Terra America” is attached to South America. 
Glareanus, born in 1488, beeame German poet laureate in 1512, and a pro- 
fessor at Freiburg in 1529. He has left what is probably the earliest eir- 
cumpolar map in existence. In his map of America, North America is 
separated from South by a strait. and is represented as forming part of Asia. 
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CRIMINAL ANTHROPOLOGY IN ITALY. 
By HELEN ZIMMERN. 


“Enemy” ye shall say, but not “wicked one”; ‘diseased one” ye shall say, but not 
“wretch”; “fool” ye shall say, but not “ sinner.”—F, NIETZscue. 


F we were asked to name in what particular Italy stands to-day 
quite head and shoulders above her fellows, we should unhesi- 
tatingly say in the seience of criminal anthropology. This is an 
essentially Italian study, whose origin we discover as early as 1320, 
when the King of the Two Sicilies deereed that uo one should be 
permitted to practice medicine who had not studied anatomy for at 
least one year. After this, in the fourteenth century, we find men 
who devoted themselves to the study of skulls, thus laying the basis 
of the science of craniology. It was Italians, therefore, who initi- 
ated this science, and to Italy has been reserved the proud place of 
bringing it to its high development in the nineteenth eentury, even 
though the discoveries of Darwin, which gave it a fresh impetus, 
date from England. Beyond question the peninsula is at the head 
and front of all studies eonneeted with criminal anthropology, and 
not of criminal anthropology only, but of all cognate seiences con- 
neeted with crime and the ermminal. 

To the Italians belongs the merit of reviving the study of a ques- 
tion with which philosophy, law, and medicine have always been oe- 
eupied. It has been well remarked that whenever philosophical stud- 
ies have free expansion, that whenever the desire to safeguard society, 
the spirit of toleration, the methods of ameliorating the fate of the 
guilty, have been studied by thinkers, their conceptions have eventu- 
ally conquered publie opinion. It is to the glory of Italy, the land 
where Roman law, the foundation of modern law, was born, that it 
has again put into the crueible this problem of criminality, and that 
it has proceeded to the study of this problem by the only truly seien- 
tifie method—namely, that of studying the psyehology of criminals 
and their pathological abnormities. It will be its distinction to have 
declared against illusory enthusiasms, and to have founded a science 
which will contribute to the more efficacious protection of society. 
The recognized chief of this Italian school is Prof. Cesare Lom- 
broso, of Turin, who has illustrated his theories by a number of 
remarkably able and interesting books. Until quite recently, to the 
world at large, the criminal figured as of the Bill Sykes type—and 
who, reading Oliver Twist, has not shrunk with horror on perusing 
the intimate drama of the ruffian’s mind after the brutal murder of 
the faithful Naney? ‘These things move us as the highest efforts of 
Dickens’s imagination. Bill Svkes was written in prescientifie days. 


o44 POPULAR SCIENCE MONTHLY. 


Tt is instructive to turn from him, and the class of melodramatic ruf- 
fians of whom he is but an example, to the criminals dispassionately 
laid bare in mental, moral, and physical dissection by Lombroso and 
luis fellow-workers. Certainly no such type as Bill Sykes, a projected 
image of the novelist’s brains, coinciding with a highly strung 
nervous system, is to be found in the gallery of habitual malefactors 
presented to us in the Uomo Delinquente and other books. Habitual 
malefactors, according to Italian students, are a class apart from 
other men, a distinct species of “genus Homo sapiens,” must be 
judged by special standards, and must by no means be informed with 
the feelings of normal men. Herein consists the fundamental basis 
of the new science of criminal anthropology—a science which bids 
fair, in spite of conservative and clerical opposition and even of 
ignorant ridicule, to modify profoundly our present manner of con- 
sidering and treating these enemies and pests of society. 

“Criminal anthropology,” says Signor Sergi, one of the ablest 
exponents of the new system, “studies the delinquent in his natural 
place—that is to say, in the field of biology and pathology. But it 
does not for that reason put him outside the society in which his 
criminal manifestations occur, for it considers human society as a 
natural biological fact, outside of which man does not and can not 
live. As normal anthropology, like other biological sciences, studies 
and observes the individual in his natural milieu, and finds that this 
milieu is double, physical and organic, and under this double aspect 
sees him develop and act,so criminal anthropology does the same with 
the very limited and specialized aim of discovering the nature and 
origin of the phenomenon of crime. Every phenomenon, however, 
remains inexplicable if it be examined alone; the explanation is 
easier if it be studied in the complex of phenomena developed in 
the double physical and social milieu of which we have spoken.” 

Words such as these, where we find embryology, physiology, 
anatomy, chemistry, and statistics, invoked as aids to the origin of 
crime, place us at the antipodes of ancient philosophies; yet Lom- 
broso and his school are in reality acting on the old-world notion 
embodied by Horace in his “mens sana in corpore sano.” ‘The 
delinquent, they argue, acts abnormally. Acts being the visible 
results of functions performed by the brain and reflective nervous 
system, it follows that these functions are abnormal. The functions 
being abnormal, the organs which perform them must be either 
abnormal or troubled in their action by the habitual or accidental 
interference of disturbing causes, for no normal organ acting under 
normal conditions can perform abnormal functions. The founders 
of this new school, therefore, dedicate themselves first of all to the 
study of the skull, brain, and nervous svstem of the criminals; then 
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make careful observations not only on other parts of the skeleton 
but on the living body; the height, length, and proportion of the 
members, the total or partial development of each part; the weight 
of the body, its muscular development, the deeper-seated organs, 
such as the heart, liver, kidneys, intestines; the various functions 
which may directly or indirectly affeet those of the brain, such as 
the cirenlation of the blood, digestion, and the disturbances which 
show themselves there, and in conseqnence of the general state of the 
organism as regards the balance of the vital functions; sleep, sexual 
manifestations, normal or abnormal muscular force, and other factors 
besides. Everything, indeed, which concerns the morphology of the 
criminal is passed through the sieve of the severest scrutmy. This 
serntiny reveals, as might be expected, varions irregularities. ‘The 
skull, for instance, presents anomalies of shape and size, being in a 
large percentage of cases abnormally small; anomalies indicative of 
regression and of arrested development; anomalies in the position, 
shape, and closing of the sutures, * the doorways of the head ” being 
invariably closed too early. Morphological irregularities are also 
found in the bones of the faec, notably im those of the nose and 
lower jaw. The brain itself, say the investigators, shows unmis- 
takable signs of a degraded form, in the nmmber and distribution of 
the cerebral convolntions, in the entire atrophy of some parts, in the 
extraordinary development of others. The shape and structure of 
the skull and brain, says Lombroso, connect criminals very closely 
with primitive man, and even with his animal aneestors. Criminals 
must be regarded either as forms belated in the race of development, 
or as physical and therefore also moral degradations—inavoidable, 
regrettable products of our civilization. In either case they form a 
distinet species, in need of scientific Investigation. 

The action of the brain is, however, not only modified by its 
form and development, but also, in a very large number of cases, by 
pathological occurrences. ‘Traces of old wornds, “some head-blow 
not heeded in his youth,” said Sir Kay of King Arthur’s self—hiem- 
orrhages, affections of the investing membrane and of the blood- 
vessels are seldom wanting. In other words, the organ that controls 
and originates actions is in a morbid state. Further, the slight 
irregularities constantly verified in the branclings of the blood- 
vessels in the heart, liver, and other viscera can not but conspire, by 
the abnormal frnctionings they occasion, toward the production of 
physiologically irregular organisms. 

Tutimately connected with the physical conditions of the eriminal 
are his psyehie peculiarities. These consist cliefly in great instabil- 
ity of character, conpled with overwhelming development of some 
passion and the atrophy of some others. The crinunal acts from 
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impulse, although he often displays, as madmen do, a low cunning 
in finding means to carry out his impulse. He is intensely vain, prid- 
ing himself on the number of crimes he has committed. He is 
further devoid of all remorse, fond of boasting of his evil deeds and 
of deseribing them in detail. Thus Lombroso gives the reproduc- 
tion of a photograph, in which three murderers who had assassinated 
one of their number caused themselves to be represented in the very 
act of committing their deadly deed, a photograph taken for the 
benefit of their less fortunate associates. 

This inordinate vanity is often in itself the primary cause of ter- 
rible crimes, especially in young men who have just attained puber- 
ty, an age observed to be especially fruitful in crimes of violence. 
The eritical character of this period, even in well-balanced minds, 
is abundantly known; little wonder, then, if it prove fatal to those 
whose constitutions urge them to extremes. It is noticed also that 
the criminal needs to lead a life full of noise. The necessity of 
orgies entailed by the irregularities of his feelings is often the moving 
cause of some act of violence, such as robbery and assassination, ecal- 
culated to procure the means of indulgence. Lis affections, too, are 
abnormal: he will assassinate father and mother, and yet be capable 
of making sacrifices for some companion in tine of illness. This 
trait, however, occurs more often among women than men. We 
used to beheve there was a species of lonor among thieves, but 
Lombroso asserts that it is rare to find any consistent attempt to shield 
each other; on the contrary, the almost physical need they feel of 
talking incessantly renders them specially inclined to mutual be- 
trayal. The criminal is fond of tattooing himself, and so distinctive 
a mark of criminal tendencies is this held in Italy that tattooed re- 
cruits are looked on as likely to make bad soldiers; and a private once 
spoke to Lombroso of tattooing as “convict habits.” Ile presents, 
too, an extraordinary insensibility to pain, tattooing himself in places 
which even the Indians spare, and receiving or inflicting on himself 
the most terrible wounds without a murmur. 

He has a language of his own, employed even in cases where he 
would run no risk from using ordimary speeceh, and this still further 
isolates him from the rest of:mankind. Ue has a writing of his own, 
too, made up of hieroglyphies and rough pictures. 

Such briefly is the Frankenstein, which the modern seience of 
criminal anthropology evokes; an unbalanced being, a pathological 
subject, whose illness takes a form which, hurtful to society, is de- 
fined as crime. For the facts eolleeted hy Lombroso place beyond all 
doubt the intimate connection between crime and mental derange- 
ments which has so long been suspected to exist. Madmen and 
criminals belong to the same family; not in the sense of the vulgar 
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and unthinking expression that all criminals are mad, though every- 
day experience in the police courts puts it beyond doubt that many 
are actually deranged, but in the sense that both classes are in a 
similar pathological state, which manifests itself on the one hand in 
lunacy, on the other in crime. This position is rendered. still 
stronger by the revelations of genealogical statistics, which reveal 
the heredity through long generations ot criminal tendencies, as they 
do of insanity, and alternations of criminals and madmen, in the 
same or successive generations. 

Lombroso divides criminals into two great classes, the original 
or born delinquent, and the fortuitous offender, a man who becomes 
criminal through outward influences. 

The first, the synthesis of every degeneration, the outcome of all 
biological deterioration, commits crimes against society by virtue of 
a morbid process passing from one generation to another, derived 
from cerebral and other physiological conditions. In him the im- 
pulse of passion is not sullen or isolated, but associates itself alinost 
always with reflection. The second, on the contrary, the crim- 
inal of passion and impetus, acts at a given moment in conse- 
quence of an overwhelming stimulus, say a sudden access of jealousy. 
The two classes frequently merge into each other, for the mere fact 
that a man, suddenly, without reflection, by a reflex act, as it were, 
stabs his offender or his unfaithful wife, proves that he is not normal. 
The want of reflection constitutes an extenuating circumstance be- 
fore judge or jury, but before pathological psychology, says Signor 
Sergi, “it constitutes an accusation.” 

The importance of the distinction is seen in the views taken on 
criminal jurisprudeuce by Lombroso and his school. It is generally 
said that to act logically in face of these views we should have to 
make extensive use of capital punishment. The most hasty perusal 
of Lombroso’s books wili show that this is not his view of the case. 
He lays immense stress on prevention, for even the morbid process 
may, he asserts, be modified in the very young, just as a disease, 
taken in time, may be cured, but, neglected, becomes chronic. 

IIe examines carefully the means adopted mm various countries 
for refining the minds of children, and speaks warmly of English 
ragged schools. Juvenile refinement, strict but judicious control, 
education in the highest sense of the word—these must be, he argues, 
the primary object of every nation which aims at decreasing its 
criminality. He also advocates an association between various na- 
tions for the hunting of criminals, and for making such observations 
on their lives and habits as shall lead to their casicr classification. In 
reformatories he has small belief; statistics show that they in no way 
deerease the percentage of recidivists; the fact of recidivism shows 
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the habitual criminal, and here no punishment will suftice. The man 
must be treated as though afflicted with a serious illness and removed 
from society, for which, however, he may and should be made to 
work. He insists that these questions are of vital importance to 
every nation, and asserts re- 
peatedly that teachers in 
ragged schools and founders 
of polvtechmics are patriots 
and plilanthropists in the 
highest sense of the words, 
because helping to stamp out 
crime more than all the loug- 
term sentences in the world. 
Crime is at once a biological 
and a social phenomenon. 
The criminal is a microbe 
which only flourishes on 
suitable soil. Without doubt 
it is the environment which 
makes the criminal, but, like 
the cultivation medium, 
without the microbe it is 
powerlcss to gerniunate the 
erime. ‘Fo use Professor 
Ferri’s expression, up to re- 
cent times the criminal has 
been regarded as a sort of algebraic formula; the punishment has 
been proportioned not to the criminal but to the crime. Anthro- 
pologists are teaching us to strive after scientific justice. ‘Time and 
events have brought into clear rehef the inadequacy of legal maxims, 
founded on antiquated and unscientifie conceptions, and thns mod- 
ern Italians show us that not the nature of the crime but the dan- 
gerousness of the offender constitutes the only reasonable legal 
criterion to guide the inevitable social reaction against the criminal. 
This position is the legitimate outcome of the scientific study of the 
eriminal, And where the man of science has led the way the man 
of law must follow. 

Such, in brief and somewhat in the rough, are the conclusions of 
Italian criminal authropology, which we have given at some length, 
as the subject is too vast as well as too new to be clearly comprehen- 
sible ina few words. Tn the autmmn of 1896 an Tnternational Con- 
gress of Criminal Anthropologists was held at Geneva, and on 
this occasion the Italian school trinmphed as never before over all 
adversaries and schismaties, and especially over their French col- 
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leagues, who have earried their antagonism to Italy and things 
Italian even to the serene fields of scienee. The French objections 
were beaten down by a very hailstorm of faets, so carefully collated, 
so industriously collected, that opposition was perforce silenced. — In 
the front ranks of the couibatants, indeed, leading the attack, was 
that eminent criminal sociologist, Enrico Ferri, whose legal vocations 
have not hindered him from continuing his favorite studies, though 
he is no less valiant as a Jawyer than as a scientist. Indeed, he 
holds that the two studies ought to go hand in hand. All lawyers, 
he affirms, shonld dedicate themselves to the study of criminal an- 
thropology if they would go to the fountain-head of human responsi- 
bility; all judges should be inspired by this doctrine, ere blindly 
punishing a culprit on the faith of a code not always founded on 
direct observation of the environment or of the individual. “ It is 
not true that with Lon- 
broso’s theories all prison 
doors would be broken down 
and = respeetable — manity 
given over to the mereyv of 
delinquents, as our oppo- 
nents say. And were the 
first part of this strange para- 
dox to be verified—i. e., that 
which demands that in order 
to be logieal all prison doors 
be opened —there would 
open also those of the lunatic 
asyluns in order to permit 
the entry of the men ejected 
from the prisons, individuals 
whose mental and physical 
constitutions pushed them 
into ermme.” It was just 
this theory of the born crimi- 
nal, which Lombroso was the 
first irrefutably to prove, and 
whose effects must shortly be felt in criminal legislation, that car- 
ried off the most clamorous victory at Geneva. 

Cesare Lombroso, who is a Hebrew by birth, was born at ‘Turin, 
in 1836. As aaere lad he loved to write, and eomposed, with the 
same facility and rapidity that distinguishes him to this day, novels, 
poems, tragedies, treatises on archzeological, physiological, and 
already on soeiologieal subjects, those dating from lis student days 
being actually published, so much talent did they show. Medicine 
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was the study to which he devoted himself, and his first independent 
researches were directed to examining into the canses that produce 
the idiotism and the pellagra that exist, unfortunately, so largely in 
Lombardy and Liguria. His treatise on this theme attracted the 
attention of no less a person than Professor Virehow. After fighting 
for the independence of Italy in 1859, he was appointed professor 
of psychiatry at Pavia, where he founded a pyschiatric museum. 
Irom Pavia he passed to Pesaro, as director of the Government mad- 
house, and thence to Turin as professor of forensic medicine, a 
position he still retains. It was in his native Turin that he began 
those original studies destined to make his name famous over all the 
globe. Endowed by nature with a strong intelligence, a robust will. 
anda keen intellectual curiosity, le was indifferent to the incredulous 
smile, the sarcasms, that greeted his first efforts at solving problems 
hitherto held insoluble. Very bitter, very hard were his struggles— 
how hard only those ean appreciate who have talked with Lombroso 
in lutimacy and have noted the pained scorn with whieh he speaks 
of his adversaries—adversaries some of whom are not silenced to 
this hour. But his science, his studies conquered, which if not 
always complete yet are always serious, wherefore criminal anthro- 
pology, a mere infant some thirty years ago, may to-day be said to 
be adult; a raw empiric but a while ago, to-day a science, young 
if you will, but vital and destined to overturn the facile, fantastic 
monuments erected by so many penalists. The work with which 
Lombroso will go down to posterity is a huge book, huge in every 
sense of the word, in which criminal man is studied on a scientific 
basis. We refer to the Uomo Delinquente, of which its author has 
published most recently a new, revised, and enlarged edition, wrest- 
ling with new facts, new observations, and new deductions. This 
edition is limited to one hundred copies, perhaps to allow its prolific 
author soon to issue another, enriched with vet more facts, yet more 
acute deduetions. 
It is dedicated to Max Nordan, the auther of that noted book, 
Degeneration, who had in his turn dedicated his work to his master, 
Jesare Lombroso. The dedication reads thus: “To vou T have 
wished to dedicate this volume with which I close my studies on 
human degeneration, as to the most sincere friend T have found in 
the sad course of miv scientific life, and as to tle one who has 
wrested feernnd fruits from the new doctrines I have attempted to 
introduce into the scientific world.” Needless to say that Lombroso 
is the very first person to admit that in the almost virgin field of 
criminal anthropology there is still much to do, and that Seienee has 
not yet spoken her last word; but it is his magic wand that has 
indicated the horizon and has swept over vast new areas, often with 
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lightning rapidity and intuition. Thus the base of the new edifice 
was laid, and the rest of the new monument rose up rapidly around 
it, notwithstanding its occasional faultiness, pointed ont eagerly by 
adverse scicutists, criticisms that could not shake down the edifice, 
for its base was too solid and strong. Gradually a few apostles of the 
new science gathered around Lombroso, and although Morselli, one 
of the most acute and cultured observers, after a time severed him- 
self from the group and joined the French schismaties, nevertheless 
the little compact mass moved from suecess to success, from triumph 
to trinmph, up to the late ultimate triumph at Geneva. 

Another of Lombroso’s books which aroused much disenussion 
and which may almost be said to have founded yet another school, 
if we may so designate the group devoted to the study of another 
branch of anthropology, was Genio o Follia, which largely helped 
to make its author’s name known even outside of srictly scientific 
circles. This work enchanted all thinkers, psychiatrists, doctors, 
indeed, all men who dedicate themselves to the search for signs of 
madness in the lives and works of eminent authors and artists. for 
Lombroso had striven in this hook to prove scientifically how closely 
genius and madness are allied. As was the case with Criminal Man, 
so here too the master’s disciples strayed from the paths laid down by 
the pioneer, exaggerated his conclusions and carried them to absurd 
excesses. Lombroso had at last to raise his voice against the ex- 
travagances into whieh he was dragged. Besides various absurdities, 
there were published some careful serious studies having for their 
themes the lives of Napoleon T, Leopardi, Ugo Foscolo, and Byron, 
in which it was made to appear that these men were all victims of 
heredity, and neither their virtues nor their vices were their own— 
studies of interest, academically considered, but of no tangible utal- 
ity, and which did not add or detract one iota from the merits or 
demerits of their subjects. Against this method of dealing with men 
of genins as pathological subjects Mantegazza recently very rightly 
upraised his voice in the name of art, tradition, and history. 

Space does not permit of our naming Lombroso’s varied and 
voluminous writings, whose enumeration any biographical dictionary 
can supply. La Donna Delinquente (The Criminal Woman), written 
in collaboration with G. Ferrero, one of the most promising of the 
younger criminal anthropologists, of which an incomplete and in- 
adequate translation appeared in England, aroused a storm of dis- 
cussion on its publication four years ago, and was especially 
attacked by the adherents of the old methods. He has since pub- 
lished The Anarchists, in which he also takes unnsnal views with 
regard to these latter-day society pests—pests for whom society itself, 
as nowadays conditioned, he holds as alone responsible—and Crime 
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axa Society Function, which has aroused the tury of the clerical and 
moderate factions in Italy. Chips trom the workshop of his extraor- 
dinarily prolifie brain, ever evolving new ideas, new points of view, 
he seatters in the many articles he loves to write for English and 
American periodicals; but lis most important scientific conmunica- 
tions he reserves tor the Archivio di Psichiatria, which he edits to- 
gether with Ferri and Garofolo. His work is by no means perfect: 
he is apt to Jump too rapidly at conclusions, to aceept data too 
hghtly; thus he was led at the beginning to overestimate the atavis- 
tie element im the eriminal, and at a later date he has pressed too 
strongly the epileptic affinities of crime. Still, when all is said and 
done, his work is undoubtedly epoch-making, and has opened up 
valuable new lines of investigation and suggested others. 

We said that Lombroso’s first studies were directed to the pel- 
lagra, that strange and ternble disease whieh annually mows down 
such a vast number of victims in the fair land of northern Italy, and 
which is a lamimous_ proof 
of the grave financial eondi- 
tion of the laborers in some 
of the most beautiful and 
richest regions of the world. 
Coneerning this terrible ill- 
ness, Which densely  popu- 
lates Ttalian madhouses, all 
students of natural science 
have long been gravely oceu- 
pied. For the terrible in- 
erease in lunaey noted by 
Italian statistics in the last 
five vears the pellagra is 
largely responsible. © Psyehi- 
atry, whieh has abandoned 
the old amethods in Italy, is 
no longer a jailer employing 
the methods of an inquisitor, 
but a science that seeks for 
ultimate causes and reme- 


Enrico Morse, 


dies, and, conjoined to eco- 
none and political seience, endeavors to restore to society a large 
contingent of forees which would otherwise be destroyed by 
disease. Especially active in this department is) Enrico Mor- 
selli, at present direetor of the hospital attached to the Genoa 
University. Morsell is in the flower of his life, and much may be 
sO hoped from liam. Like Lombroso, he is simall of stature and 
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square built; lke Lombroso, he has picreing eyes that shine forth 
acutely from behind glasses that he always wears. Psychologist, 
anthropologist, psychiatrist, philosopher, and literary man, Morselli 
has right to all these titles, and in each braneh he is noteworthy. 
Ile was born in Modena in 1832, and studied at his native university, 
carrying off high honors. As a mere student he attracted attention 
by disputing the conelusions of a noted celebrity on some anthro- 
pological points, proving himself right. For a while he was the 
assistant of Mantegazza in arranging his Anthropological Museum, 
one of the finest as well as one of the most important in Europe. 
When only twenty-eight he was called to preside over the Turin 
lunatic asylum, and soon distinguished himself by his profound 
knowledge of everything connected with the study and treatment of 
the demented. Besides attending to his profession he found time to 
write a number of works dealing with normal and abnormal mental 
maladics, whose mere enumeration would fill pages, some of which, 
hke his work on Suicide, have been translated into English. Mor- 
selli’s latest work was a reply to Bruneti¢re’s assertions regarding 
“the bankruptey of science,” demonstrating that here was a ease in 
which the wish was father to the thonght, and for which no real 
foundation existed. 

Paolo Mantegazza has been dealt with at length im these pages, 
and we need not go over the ground again. What is needful to say 
is, however, that he has been left behind in the rapid onward tramp 
of his vounger colleagues. Mantegazza is perhaps entitled to lay 
elaim to the name he loves to sport, that of the father of Italian 
anthropology; but, according to the more precise views of our day, 
he ean hardly be regarded as a real scientist. As is often the case, 
the sons have outstripped the father, who now combats the views of 
his legitimate offspring. A reproach cast at Mantegazza, it would 
seem not without reason, is that he too closely follows Moli¢re’s pre- 
cept, “Je prends mon biew ow je le trouve,” and that he has passed 
off as his own the conelusions and the work of German scientific men. 
Another reproach that is certainly well founded is his manifest. de- 
hight in handling obscene themes, and handiing them not in the ealn, 
selentifie spirit that removes from them a real obseene character, but 
treating the details with a gusto that reveals how these prurient 
matters rather delight than disgust hun, and what is worse, these 
works are written in popular language, frankly appealing to a popu- 
lar rather than a scientifie andience. To this class belong all his 
works on Love, on Wonien, on the Art of taking a Wife, of Being 
a Husband, ete. It may safely be asserted that his fame is steadily 
dechning, and that his want of perseveranee and observation is itself 
to blame for this. By nature Mantegazza was endowed with a fine 
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and versatile intelligence, but he has lowered it in the search after 
cash and easy sueeess. This handsome old man, with the face and 
sinile of a satyr, is a familiar figure on the streets of Florence. 

The number of men who are strict anthropologists without be- 
ing sociologists is extraordinarily great in contemporary Italy, and 
there is none of them who has not done good and original work. 
Limits of space oblige us perforee to pass them by, in order to speak 
of yet others of the new school created by Lombroso’s theories, and 
who take rank in the files of criminal anthropology, a science far 
more interesting to the general reader than that which deals with 
biology pure and simple. To this section in the first rank belong 
the alienists, besides a large number of lawyers, judges, and 
journalists. The highest position among them belongs mdubi- 
tably to Enrico Ferri. THis verdict, like that of Cesare Lombroso, is 
constantly appealed to in complicated eriminal cases where the sanity 
or the natural proclivity to crime of the person is in question. A 
man of really unusual physieal beauty is Enrico Ferri, as well as of 
eharm of manner and of eloquence which, when stirred to a theme 
dear to his heart, earries all before it. Enrico Ferri was born in 
1856, in the neighborhood of Mantua, a eity whose very name in 
Austrian days was synonymous with cruel despotism, for this and 
Spielburg were the favorite fortresses of the German persccutors. 
At a tender age he lost his father, and his mother, left im strait- 
ened circumstances, had a hard struggle to give her only child an 
adequate edneation. Already at the university Ferri distinguished 
himself, publishing a thesis which dealt with criminal law. When 
Lombroso published his great work on Criminal Man, Ferri was at 
once attracted by its scientific nature and sought to become ac- 
qnainted with its author. Since then they have been fast friends as 
well as co-workers. In 1881 he was called to fill the chair of penal 
law at the University of Bologna. Tis opening discourse dealt with 
the theme which was to prove the first draft of his great work, 
Criminal Sociology, a work which has been translated into many 
Enropean tongnes. The lecture was entitled New Horizons in 
Penal Law. He says: “Tt was in this inaugural discourse that I 
affirmed the existence of the positivist school of criminal law, and 
assigned to it these two fundamental rules: 1. While the classi- 
cal schools of eriminal law have always studied the erime and 
neglected the eriminal, the object of the positivist school was, in 
the first place, to study the criminal, so that, instead of the crime 
being regarded merely as a juridical fact, it must be studied with the 
aid of biology, of psychology, and of criminal statistics as a natural 
and social faet, transforming the old criminal law into a criminal 
sociology. 2. While the elassieal sehools, since Beccaria and 
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Howard, have fulfilled the historic mission of decreasing the pun- 
ishments, as the reaction from the severity of the medizeval laws, 
the object of the positivist school is to decrease the offenses by 
investigating their natural and social causes in order to apply social 
remedies more efficacious and more humane than the penal counter- 
action, always slow in its effects, especially in its cellular system, 
which I have called one of the aberrations of the nineteenth cen- 
tury.” 

Ferri has occupied himself less with the instinctive than with the 
occasional criminal, and his clear and philosophic spirit has placed 
him at the head of criminal sociologists. Elected to Parliament 
even before the age of thirty, previous to which he could not take his 
place, according to Italian law, he began an avowed liberal, but soon 
passed over to the ranks of scientific socialists, whose acknowledged 
leader he has since become. He also holds the post of professor of 
penal law at the Roman University. But his home is on the vine- 
and olive-clad shores of Etruscan Fiesole, within a short walk of 
Florence. Of his great work on Homicide we have treated at 
length in these pages. Though in some points he has grown to differ 
from him, Ferri continues to venerate his master Lombroso, and 
with rare eloquence defends his theories from attacks at moments 
when the less eloquent scientist seems silenced by the arguments of 
his adversarics. It was due to his energy, conjoined to the initiative 
of Lombroso, that the first International Congress of Criminal An- 
thropologists was held in Rome in 1885, which constituted the 
installation of international criminal anthropology in sight of 
the European public. ‘The second was held at Paris in 1889. It 
was there that the scientific misunderstanding arose, which was still 
more openly affirmed at the third congress held at Brussels in 1892, 
but was finally and conclusively beaten down at Geneva at the 
fourth congress in 1896; a result im a large measure due to Ferri’s 
fascinating, all-persuading eloquence. In a_ letter written to 
me he has stated the whole matter so clearly that I can not do 
better than reproduce the same: “ As you know, the positive school 
of criminal studies was consolidated in Italy by the contemporaneous 
publication in 1878 of the second volume of the Uomo Delinquente, 
of my volume on the Imputableness and Negation of Free Will, and 
of the pamphlet of Garofolo on the Positive Criterion of Penalty. 
In these first affirmations there naturally preponderated the coneclu- 
sions of Lombroso, which gave and left on the publie the im- 
pression that the new school only studied the criminal from his 
organic side as a biological monstrosity. Yet, in 1880, I had 
published my studies on Criminals in France from 1826 to 1878, 
in Which I expounded the natural factors of the three orders 
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of erime—anthropological, physical, and social—laying stress on 
the social causes that conduce to crime. As a reaction from the 
aforenamed impression in Italy, Turati, Colajanni, and Battaglia 
pubhshed in 1882 to 1884 pamphlets and volumes maintaining that 
erime is an exclusively social phenomenon. I replied to Turati— 
Crime and the Social Question—with the volumes on Socialism and 
Crimimality (1883), now out of print, where I combated: 1. Artis- 
tie and romantic socialism while recogmizing the fundamental truths 
of scientific socialism. 2. The wmuilateral theory that erime is the 
product only of social factors, and that, therefore, with time it must 
certainly disappear. Continuing to maintaim these two propositions, 
even after my avowed adhesion to scientific socialism, it has come 
about that m [taly this unilateral thesis has gradually become aban- 
doned even by socialists. On the other hand, this thesis was taken up 
again in 1885 at the congress in Rome, and above all in 1889 at 
Paris, and in 1892 at Brussels by the French anthropological erimi- 
nal soeialists—Lacassagne, Tarde, Topinard, Corée, ete.—who suc- 
ceeded in spreading the belief that there exists a French eriminal an- 
thropological school founded on the theory that the eriminal is an 
exelusively social phenomenon—a thesis that had, for the matter of 
that, already been sustained in Italy by the soeialists. It is thus that 
was circulated among the international public, who can not read 
Italian pubheations unless they are translated, the impression that 
opposing the Itahan school there was a French sehool; the former 
maintaiming the exclusively biological origin of the eriminal, while 
the latter regarded his genesis as exclusively social. The congress 
at Geneva has cleared up this misunderstanding, which has lasted 
too long. Crime is a phenomenon whose origin is both biological 
and social. This is the final conclusion which the Italian school has 
proclaimed since the beginning of its existence.” 

It is noteworthy and also signifieant that almost all thought- 
ful Italians who have dedieated themselves to the studies of an- 
thropology in general and ermninal anthropology in particular are 
soelalists in polities. Assiduous, dispassionate observation of man- 
kind would seem to have brought them to this conclusion. A 
leader in the Italian Parliament in this sense, as well as a 
eifted criminal anthropologist, is Napoleone Colajanni, by original 
profession a doctor, but now too absorbed in his political duties 
to practice. Colajanni is by birth a Sicilian, and has mueh of 
the quick, fiery temperament of these islanders, in whose veins 
the blood courses hotly. <A faeile orator, his speeehes always 
command attention in Parliament, while his rigid, incorruptible 
honesty makes him esteemed in a miliew of unserupulous  politi- 
cians and wire-pullers. As philanthropist, as politician, he was 
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‘arly attracted to study the problems of misery and crime, whence 
resulted lis great work on Criminal Sociology. Like Ferri and all 
the other thoughtful students of the criminal, he has seen the direct 
bearing on ermiinality of what he himself well calls * social hygiene.” 
He points out how we may negleet the problems of social organiza- 
tion, but must do so at our pert]. tn many respects le is opposed to 
Lombroso. He holds, for example, that Lombroso has too mueh 
aeceentuated the atavistic element in the criminal He agrees with 
those who deem that of a great number of modern habitual criminals 
it may be said that they have the misfortune to live in an age when 
their merits are not appreciated. Had they lived in the world a 
sufficient number of generations ago, the strongest of them might 
have been chiefs of a tribe. As Colajanmi has said: “ How many 
of Homer’s heroes would to-day be in conviet prisons or at all events 
despised as unjust and violent!” Ile has strenuously combated 
Lombroso’s indiscriminate method of collecting facts, and compares 
it to Charles IX’s famous order on St. Bartholomew's Eve: * Kall 
them all! God will know his own.” 

And now it is time we should speak of Garofolo, the Neapolitan 
lawyer who, accepting generally the conclusions reached by Lom- 
broso and Ferri, has become the most distinguished jurist of the 
moment, the pioneer of the re- 
form of law through the method 
of natural science. His Crim- 
inology is marked by himinous 
suggestions of wise reform. Like 
Morselli, Garofolo does not bliid- 
ly follow where his vonipeers 
lead. His latest volume, entitled 
Socialistie Superstitions, has ex- 
cited much wrath and astonish- 
ment im socialistic and anthropo- 
logical camps, and was severely 
combated, especially by Ferri, 
who wrote a pamphlet on pur- 
pose to confute the publication. 
R. Garofolo was born in Naples, 
in 1852, of an old patrician fam- 
ily, hence perhaps by atavisin he 
is debarred from being a_social- R. Garororo. 
ist. Ile holds the position of pro- 
fessor of law and penal procedure in his native city, and was in- 
trusted by the Government in 1892 to draw up a scheme for the re- 
vision of the penal eode. Guarofolo has oceupied himself chiefly, 
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nay, entirely with the legal side of criminal anthropology, and his 
ereat work Criminology deals with the means of repressing crime 
quite as much as with its nature and causes. He has also studied 
the question of what reparation is due to victims of crime. His only 
tlight into sociology has concerned his attack on socialism, in whose 
eurative Utopia he does not believe. 

Among the latest contributors to this fascinating science the 
highest places belong to three young men: Scipio Sighele, Gugh- 
elmo Ferrero, and A. G. Bianchi. <All three are journalists, all 
three distinguished by the same qualities of keeu observation, of 
more than ordinary cultivation, with sometimes a tendency to write 
a little hastily and to jump to conclusions too rapidly. This reproof 
especially concerns Sighele, who has allowed himself to judge and 
write of matters English and American of which he has but the 
most superficial and second-hand knowledge. Here the newspaper 
writer has done wrong to the scientist. Sighele made his name with 
an admirable book entitled The Criminal Crowd, which a French 
writer has thought fit to appropriate in outline and almost entirely in 
substance, obtaining for it 
the honor of translation into 
‘nglish, wlile the real au- 
thor has been left out in the 
cold. Able, too, is The 
Criminal Couple. A para- 
doxieal pamphlet directed 
against parliamentary gov- 
ernment, and revealing the 
failure of a system on which 
the hopes of Europe were 
once based as the sheet-an- 
chor of liberty, excited some 
attention on its appearance 
in 1895, and was dealt with 
at Jength in DBlackwood’s 
Magazine. This last work, 
on Tndividnal Morality as 
opposed to Public Morality, 
inspired by the doubtful 
morality of Signor Crispi’s 
government, also aroused dis- 
cussion, especially among Crispi’s adherents, who looked on the book 
asa bit of special pleading in favor of their master’s dubious political 
proceedings. 

Guglielmo Ferrero is a Piedmontese, and belongs to an old 
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aristocratie family of Turin. Although his name is already well 
known in seientifie cireles, he is still little more than a youth. To- 
gether with Lombroso he wrote the Criminal Woman, spoken of at 
length im these pages, and which 
at once brought him to the front, 
as all the world knew that it was 
he who eollated and colleeted the 
facts therein contamed. [is first 
independent work was that most 
remarkable one dealing with 
Symbols, of which we have also 
spoken before. His latest publi- 
eation deals with Crispi, whose 
personality he subjected to a sei- 
entific analysis qualifying him as 
a born madman. Ierrero, too, is 
a convineed socialist, and on this 
aecount was arrested during the 
reign of terror that prevailed in 
the eourse of the last months of 
Crispi’s dietatorship. Ile was or- 
dered to leave Italy, and, profit- 
ing by this enforeed exile, he 
visited Germany and learned the language and the condition of an- 
thropologieal studies in that land. He has but recently returned. 
Ilis magazine artieles are always able, and marked by a high and in- 
dependent tone. 

A. G. Bianeln, a Milanese by birth, is also young. Not nich, 
like Ferrero, he had to make his own way, and entered into journal- 
ism as a means to obtain daily bread. He began life as a railway 
official, writing at the same time reviews of new books, Italian and 
foreign. Together with a eolleague he founded a paper called 
La Cronica Rossa, and it was in these pages that he began to oeeupy 
himself with seientifie literature, and to prove himself an enthusi- 
astie follower of Lombroso. Ie entered the best Italian newspaper, 
Corriere della Sera, as its legal editor, and thus became even more 
enamored of criminal anthropology. Intelligent, industrious, studi- 
ous, he dedicated himself to the new scienee with ardor, and in a 
short time became allied to Lombroso and Morselli, who both ap- 
plauded his zeal and his methods of working. Together with 
Sighele he issued a publication on Criminal Anthropology, richly 
illustrated with pictures, diagrams, and statisties, whieh met with 
favor even outside of strietly scientific ecireles. A remarkable 
book published by him is the Romance of a Born Criminal, the 
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autobiography of a convict, founded on authentic papers com- 
mitted to his hands by the eminent psychiatrist Silvio Ventun, 
director of the limatie asylum at Catanzaro, a book which was 
translated immediately on its appearance into German, but which 
no English publisher has had the courage to issue, though it states 
at once in its preface that its scope is purely scientific, and that 
the word * Romance ” is employed in a subjective.sense. This piece 
of pathological literature throws a lurid light upon the inner nature 
of the criminal. Bianchi has written a long and careful preface, in 
which he points out just how and why this human document has sei- 
entific value. As yet, Bianchi has not had time to write many books, 
but his careful, studious articles are all of value, and denote his 
knowledge, intuition, and observation. 

Limits of space, which we have already excecded, oblige us to 
leave unmentioned yet other valiant followers of criminal anthro- 
pology in Italy, but we hope we have said enough to prove that this 
scicnee has in the peninsula both numerous and able adherents, and 
that Italy is justified in considering herself at the head and front of 
studies of this nature—a position which, indeed, few dispute to 
her. Seeing how useful is this science as an auxiliary to the right 
study of history, literature, and political economy, it would be well if 
its propagation were more enconraged at universities, in place of 
philosophy and metaphysies, which, when untonched by this new 
breath, have become fossilized and are as arid as they are sterile. 


THE QUESTION OF WHEAT. 


By WORTITIINGTON C. FORD, 


CHIEF OF THE BUREAU OF STATISTICS, TREASURY DEPARTMENT, WASHINGTON, D.C, 
I. 


YEAR of abnormal eouditions in trade and industry brings 

out a plentiful crop of predictions of great approaching 
changes. Tf the prophets of economic revolution, who base their 
prophecies upon half-digested statistics, were to be gathered, and 
their confident prognostications exhibited in the ight of ascertained 
results, or even of rationally tested tendencies, the asylim of Laputa, 
as deseribed by Swift, would be of secondary niterest. We have 
heen treated in recent vears to many a seusational diagnosis of social 
trouble, fraught with dangers to the body politie. No one will 
deny that sueh dangers exist and are even threatening to break upon 
us or to carry on their operation until only an explosion can clear 
the atmosphere and permit a renovation on new lines of activity. 
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It is because there are a number of true diseases of society to be 
met that the studied attempts to create new problems, neither im- 
minent nor at present active, must be deprecated. When these 
attempts are based upon half knowledge of facts, to use no stronger 
term, they are still more to be discouraged as hostile to the welfare of 
the community, and as giving rise to policies that can only end in 
mischief or disaster. Much of the social unrest which finds expres- 
sion in political activity has been bred and fostered by the agitation 
of half truths or of falsehood clothed in a quasi-scientifie garb. 

At present the question of the wheat supply of the world is 
prominent, and is being discussed in a manner that produces alarm, 
and with the alarm encourages every social quackery for its allevia- 
tion. Because the year 1897 was a phenomenal year in wheat— 
every one will admit that to be a fact—the fears of future famines 
and a general want throughout all wheat-consuming countries of the 
world are harped upon and magnified until the evidence seems to 
amount to a demonstration, and nothing remains for the civilized 
world but to become reconciled to a lowering of the standard of com- 
fort, the substitution of a cereal of secondary quality for one that 
ranks next to meat in high food efficiency. The corners of the world 
are ransacked for figures to bear out so dire a prediction. Decreasing 
acreage devoted to wheat, reduced yield of crops, falling per-capita 
consumption of wheat, and market prices that seem to bear out the 
fact of an approaching if not existing famine, every incident of de- 
pression is carefully collated, and a picture drawn which casts into 
shade the fearfulest famine experienced in the world’s history. 

The error underlying such a presentation is a very common one, 
for it involves a partial study of a problem where the factors are so 
many as to present a double difficulty. Not only must the facts 
and statistics be collected, but they must be arranged in such a 
form as to be both intelligent and intelligible. Every statistician 
does not deserve implicit confidence. The most difficult task of 
the user of statistics is to attain to a proper appreciation of the 
relative value of compilers of statistics. Even Government work, 
though covered by the shield “ official,” is not above criticism, 
and if a bureau with the weight and authority of Government 
behind it is liable to go wrong, how much more liable to this 
mischance is an individual, whose interest may mislead, or whose 
eagerness to establish a thesis may blind to certain important phases 
of the problem. In the statistical treatment of any question the 
greatest care is needed to test fully the combination of figures pre- 
sented, for a flaw in arrangement may lead to ridiculous conclusions. 

These precautions of appreciating men and their work are all 
the more necessary in matters where the statistics at hand are im- 
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perfect or incomplete. This is the case with all agricultural sta- 
tistics, and especially so with the returns of crops, always an estimate 
of uncertain foundation. No two fields of grain are exactly the 
same, and the variation of field to field is exaggerated when it is made 
the basis for an estimate of the condition or yield of crops in a town- 
ship, a community, or a State. The observers are different, and 
each observer would look at the same field through the medium of a 
personal equation. No general rules can be laid down for prepar- 
ing these estimates, and much latitude must be given to the agent. 
In our own crop service, as conducted by the Department of Agri- 
culture, the estimates of crop condition are based upon reports from 
56,700 regular correspondents, reporting monthly, and 140,500 
special correspondents, reporting at particular seasons of the year. 
Even the Secretary of Agriculture is not satisfied with this machin- 
ery. “I am much impressed,” he writes in his report for 1897, 
“with the extreme cumbrousness of the system of crop reporting that 
has been in use in this division ” (of statistics) “ during the last few 
years. Instead of conducing to completeness and accuracy, it would 
appear from the report of the statistician to in some measure defeat 
its own object by its unwieldiness, and by the fact that the indefinite 
multiplication of crop reporters weakens the sense of individual re- 
sponsibility.” The defects of the system have been recognized by 
others, who are obliged to be informed on the crop conditions, and 
who have been compelled to look elsewhere than to the Department 
of Agriculture for crop returns and estimates. The “ commercial 
estimates ” prepared by experts, and checked by actual receipts or 
movement of grain, find a more ready acceptance than do the 
“ official ” estimates. In the last season the commercial estimate 
placed the crop of wheat at 550,000,000 bushels, while the depart- 
ment forecast a yield of only 450,000,000 bushels, a difference too 
large to be admissible in a statistical examination of the same sub- 
ject. The reporters for the department, practical farmers as most of 
them were, did not wish to report a heavy crop, lest the market be 
influenced and prices fall. A short crop appeals more to their in- 
terest, and their estimate inclines, consciously or unconsciously, to 
an understatement of conditions. “The best authorities are now 
agreed that in 1891 the bureau (of agriculture) underestimated the 
American wheat crop by 73,000,000 bushels, in 1892 by 64,000,000 
bushels, and in 1893 by 79,000,000 bushels.” * “In 1894 the Gov- 
ernment estimate in December of the wheat crop was 460,000,000 
bushels, while the best commercial estimates of that year were 
525,000,000 bushels.” + 


* New York Evening Post, August 11, 1897. + Ibid., August 16, 1897. 
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It must be admitted that there are unusual difficulties in esti- 
mating such a crop as that of wheat. It is not purely a commercial 
crop, where the whole product comes into the market to be recorded 
commercially, as is the case with cotton. A part is consumed on 
the farm, another part is retained for seed, and the proportion of 
crop brought to market varies with the price offered and the necessi- 
ties of the farmer. There are many opportunities of error in arriving 
at the resultant of these patent conditions, without undertaking to 
measure other influences that tend to check or promote deliveries and 
free movement of wheat from the producer to the market, not to 
speak of the international competition that overshadows the whole 
subject. It is not a little absurd to dogmatize in the face of so many 
uncertainties, and all the more absurd when a limited space of time 
is taken for study. In commerce, the shortest period on which to 
determine the trend of movement should not be less than twenty 
years, and as many more years as the returns will permit strengthen 
the argument. In agriculture the same rule holds. There is an 
undoubted periodicity in the ebb and flow of industry and agricul- 
ture, of commercial and financial movement—waves of prosperity 
and depression. It would be as misleading to accept a year of de- 
pression for a standard as to apply a year of prosperity. In the wish 
to throw some statistical light upon the position of wheat, I have 
prepared some notes upon the conditions surrounding the production 
of this important cereal in different parts of the world, and the con- 
ditions controlling its commercial movement in some of the leading 
markets. As the trade returns of import are more accurate than 
those of export, I begin with a consideration of the great free wheat 
market of Great Britain. 

In 1849 the duty upon imported wheat was fixed at the nominal 
rate of one shilling per quarter. In ten years the trade had adapted 
itself to this rate, and no disturbing influence was exerted by any 
threatened change of rate, so that 1860 may be taken as a fair start- 
ing point for this examination. In that year the United Kingdom 
imported 25,484,151 quarters (one quarter equals eight bushels) of 
foreign wheat. Of this quantity the larger part—sixty-seven per 
eent—was obtained frm European countries, of which the more im- 
portant were Germany and Russia. Outside of Europe the leading 
sources of supply were the United States, Egypt, and British North 
America. The general relation of those countries is shown as 
follows: 


Riussiacics che sine acids Sede agree isa sate alee ase 5,638,299 quarters. 
Germany? weird Soke Uvait eae ears aioe hae. Be 6,642,601 ‘* 
United: States si ec4 was Seeeen diecast ee wat coke tts 6,497,335 “ 
PU ete Ma (2h cua 20S snr cand tp Seats eae ae wae 854,815 * 


British North America... . 0... cece cee ee oe 794,829 « 
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The eivil war in the United States and the financial measures 
taken by our Government had a temporary influence, first, to stimu- 
late exports, and secondly, to discourage them after the primary 
effect of an irredeemable paper currency had passed. The reaction 
was such as almost to destroy the ability of the United States to 
export wheat, and it was not till some years after the return of peace 
that its wheat recovered its true position in the English market. 
This course of the wheat trade was the most notable incident in the 
history of that trade since 1860, and a few figures are given to show 
its remarkable rise and fall. The comparison is of further interest 
as developing apparent sympathetie fluctuations in the imports from 
British North America and Egypt. The Canadian flow may be 
accounted for by the conditions then prevailing in the United States, 
but the Egyptian stands alone in its curious reflection of the rise and 
fall in American export. 


Imports into the United Kingdom from 


Exports from so eae le __. |Gazette price of 


YEAR. eee a Rates wheat per 
United Be Bate or Egypt. quarter. 

Bushels. Cwt. | Cwt. Cwt. s. dd. 

POCO « cclca ces 4,155,153 | 6,497,385 | 794,829 854,815 538 
186 le cok ee 31,238,057 | 10,866,891 | 2,381,275 | 1,472,514 B44 
P86 2a cs vas wo 37,289,572 | 16,140,670 | 3,732,959 | 3,289,156 BB OB 
T8685 205 hc scan 36,160,414 8,704,401 2,093,997 2,319,590 44 9 
1864...........| 28,681,712 | 7,895,015 | 1,225,528 366,868 40 2 
1) ea 9.937876 | 1,177,618 | 806,765 10,063 41 10 
i 5,579,103 635,239 8.789 33,831 49 11 
et re 6,146,411 | 4,188,013 | 683,127 | 1,451,774 64 Ob 
MGS ees cas 15,940,899 | 5.908149! 557.443 | 3,219,536 63 9 
ic Eee 17,557,836 | 13,181,507 | 2,723,053 | 1,004,479 48 2 
10 


TSO see tionnats 36,584,115 | 12,371,922 | 2,838,361 104,950 46 


In the period the need of England for foreign wheat increased, 
and yet one of the best countries of supply was, to all purposes, taken 
out of the race. In the five years (1861 to 1865) the average annual 
import of wheat was 24,902,576 hundredweight, and from 1866 to 
1870 it was 31,807,745 hundredweight. The quantity received 
from Germany remained almost the same in the entire period, but 
the failure of the United States was in part made good by Russia, 
and in part by other countries of Europe, from which a small and 
somewhat unusual supply had been counted upon in the years past. 
The sudden appearance of these comparatively new sources of wheat, 
and their equally sudden disappearance, mark the exceptional con- 
ditions that gave them a temporary importance. 


* Fiscal years, from Commerce and Navigation. 
+ Calendar years, from English trade returns. 
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Imports of wheat into the United Kingdom from 


YEAR. 

France. Austria. Turkey Chile 

Cwt : Cwt. Cwt 
BGs sie, oo io-esyorece lens Seticde Seas e 783,913 878,244 1,005,768 178,980 
VS O22 cs dee ciarseelaet. bal te aa atone g 974,285 785,451 1,759,411 284,735 
TBO So ois e baatas laste guhseebe ce ons 147,481 72,722 - 415,519 281,229 
VB 6 4p og erside beet sracelerwca cere acs 587,105 11,041 482,994 190,881 
VS 65 goes oiccid coders ws elon debe eee ¥ 2,252,873 579,280 574,185 144,861 
WS GG ie stiavecer aud accede thavedlbere de 4 3,473,130 1,326,529 528,433 308,810 
V8 60a Nise eat ead aeons: 597,405 542,635 2,446,638 1,946,227 
T8682. saw careghowaes a Seared eee 56,414 1,004,701 3,066,597 1,309,575 
TSG 92 oc oiers tc cece gfe Beas coiss 468,274 1,030,563 2,379,906 567,107 


PSR a. ire bepee aid's dete a winereey 253,644 60,472 489,421 599,337 


Had this situation been discussed in the year 1866 or 1867, the 
critic might have concluded that America and Egypt were destined 
to fall out of the race as suppliers of wheat, and Russia, France, and 
Chile were to be the future wheat-growing countries. Two years 
later a new arrangement would have been found necessary, for Aus- 
tria and Turkey, the United States and Egypt were the rising coun- 
tries. So uncertain is a conclusion based upon a limited examina- 
tion. Neither combination of countries would have been accurate, 
for the decade 1870 to 1880 wrought a revolution in wheat produc- 
tion the true extent of which it is even now difficult to appreciate, 
and the effect of which is yet felt. A blow was struck at European 
wheat interests from which they have never recovered, and from 
which the probability is they never will recover. This revolution 
may be studied in clear outline in the conditions in Great Britain. 

The last vestige of a duty on imported wheat in the United 
Kingdom was removed in 1869. The duty of 1s. per quarter, 
which had been collected since 1849, could not have exerted any 
influence in encouraging the culture of wheat in the kingdom. In 
1867 the acreage under wheat was 3,367,876 acres, and the deliver- 
ies of wheat in 170 towns, as reported to: the Government, were 
2,724,673 quarters. ‘The price of wheat as given in the gazette 
was such as to encourage some expansion of acreage, but in two years 
prices again tended downward, and acreage was contracted; so that 
in 1875 the acreage returned was 3,342,481 acres, and the deliveries 
were 2,515,098 quarters. To that year the conditions appeared 
normal so far as the home wheat interest was concerned. 

A very different story is told by the imports. From 1871 to 
1875 the average annual import was 43,756,956 hundredweight, 
and from 1876 to 1880 it rose to 52,696,932 hundredweight, or 
more than double the average import for 1861 to 1865. So large 
an increase in demand could not be met by continental Europe, 
though Russia did respond for two years, and at a rate which prom- 
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ised much. In 1871 Russia gave 15,654,000 hundredweight, and in 
the following year 17,855,658 hundredweight, a figure that was 
not again attained until 1888. This effort was all the more neces- 
sary, as Germany cut down her quota of supplies from an average of 
more than 6,000,000 hundredweight a year to one of 3,000,000 
hundredweight, and after a slight recovery in 1877 and 1878 began 
to fall rapidly in the rank of wheat exporters to insignificance after 
1880. Thus, at atime when England required larger supplies of for- 
eign-grown wheat, Europe failed her. From 1871 to 1875 Europe 
gave an average of 18,138,823 hundredweight, and in 1876 to 1880 
only two thirds of that quantity, or 12,806,670 hundredweight. 
Outside of Europe must be looked upon to make good the growing 
deficiency of European supplies. 

The reason of this change of sources is not far to seek. The 
land in Great Britain could be turned to more profitable use than 
for wheat-growing. Writing in 1878, before the full force of the 
current in agriculture could have been felt, Sir James Caird said: 
“ Excluding good lands capable of being rendered fertile by drain- 
age, we appear to have approached a point in agricultural production 
beyond which capital can be otherwise more profitably expended 
in this country than in further attempting to force our poorer class 
of soils. It is cheaper for us as a nation to get the surplus from 
the richer lands of America and southern Russia, where the virgin 
soil is still unexhausted; or from the more ancient agriculture of 
India, which, with its cheap and abundant labor more skillfully 
applied, and its means of transport extended and better utilized, 
seems destined to become one of the principal sources of our future 
supply of corn (wheat).” * 

At the time this was written it was assumed that the cost of 
transporting a bushel of wheat from a distant country was about the 
same as the rent paid by the wheat farmer in Great Britain. Given 
ordinarily good returns, the home-grown wheat could meet the for- 
eign wheat on an equality. Two circumstances combined to destroy 
this relation. The one was an extraordinary succession of bad sea- 
sons in England, and the other was such a development of produc- 
tion abroad as to result in a permanently lower range of price. This 
situation brought to bear an enormous pressure on agricultural prop- 
erties, and a tendency to reduce rents. 

The first notable drop in the wheat acreage in England occurred 
in 1876, and was due to the great floods in the autumn seedtime of 
1875, which prevented a considerable proportion of the land being 
sown.+ In 1874 the acres returned under wheat were 3,391,440; 
in 1875, 3,128,547; and in 1876, only 2,828,342, a loss in two 


* Caird. The Landed Interest, p. 6. + Ibid., p. 9. 
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years of one sixth of the area. There was a recovery of about 
200,000 acres in the years 1877 and 1878, but not only was this 
recovery lost in 1879, 105,000 acres more went out of wheat culti- 
vation. The crop returns of these years tell a doleful story. In 
1875 they reported “much under average”; in 1876, “under aver- 
- age”; in 1877, “much under average ”; in 1878, “ over average ”; 
and in 1879, thought to be the culmination of a series of bad years, 
“much under average.” From 1866 to 1870 the average yield per 
acre was 264 bushels, but from 1875 to 1880 this average was twice 
touched, and in 1879 the complete returns gave a yield of only 18 
bushels to the acre, a record that marked a year of disaster. 

It will be of interest to show how far these adverse conditions 
were due to natural causes, and therefore beyond the power of 
farmer or legislator to modify or even to forecast. The weather of 
1875 was “cold, ungenial, and unsettled. The spring was one of 
the coldest, bleakest, and most backward of the century. In July 
came heavy, chill, and destructive rains, destroying the hay and the 
roots, and blighting the prospects of any abundant corn crops.” * 
In the next year, 1876, the hot weather of June and July came too 
late to mature the crops, and the result was not satisfactory—a crop 
“of a very imperfect character.” + 

Conditions were brighter in 1878. The crop was only an aver- 
age one, but that seemed grateful to the farmers after three bad 
harvests in succession. Whatever hopes were raised by favoring 
markets and improved returns were dashed in 1879, a year of disas- 
ter in agriculture, and giving the worst crop of wheat since 1816.+ 
As agriculture represented one tenth of the total produce of the 
eountry, and hardly a branch of agriculture escaped injury, the 
mischief was so pronounced as to call for an examination by a royal 
commission. The London Statist, a conservative and able judge, 
thus summed up the agricultural operations of 1879, a year that 
many thought marked the total ruin of the British farmer: “ There 
can be no doubt as regards the corn crops that last season was one 
of the worst on record. After the harvest each succeeding estimate 
of the yield of the wheat crop appeared to be worse than its predc- 
cessor, and these low estimates have been fully confirmed by the 
remarkable falling off in the quantities brought to market. The 
reduction of yield must have been at least thirty per cent below the 
average. . . . The barley harvest has also been most deficient, the 
result being peculiarly disastrous to the excise revenue. In minor 
crops, such as hops, there has been quite as serious failure. The sea- 
son has also been far from favorable to green crops and live stock.”’* 


* London Economist, March 11, 1876. + Ubid., March 10, 1877. 
¢ London Times, * Statist, January 31, 1880, 
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Jt is not to be denied that other causes contributed to depress 
agriculture in England—causes which operated on every form 
of industry and commercial activity. The Franco-Prussian War 
checked exports to two very good customers of English industries; 
the financial crisis of 1873 was world-wide in its influence; in 1875 
came the collapse of many foreign loans, ending in default, ruin, 
and great suffering to the many who had put their savings into such 
risks. In 1877 Russia and Turkey went to war, one of the effects 
of which was to close the ports of both countries and thereby lessen 
the quantity of wheat exported. In 1878 the City of Glasgow Bank 
failed and produced a commercial crisis—the last of the important 
events before the revival of trade and industry began to make itself 
felt in 1879. But it was the climatic conditions that weighed most 
heavily upon the farmer, preventing him from meeting his losses, or 
even from putting himself in a condition to meet the competition of 
the foreigner. He no longer enjoyed a natural protection of dis- 
tance. That margin had long since been wiped out by falling prices 
in the home market, in the places of production, and in the cost of 
transportation. In 1872 the gazette price of wheat was 57s. the 
quarter, and the quotation did not fall below 55s. until 1875, when 
45s. 2d. was given—a low return in comparison with the previous 
ten years. <A rise brought it up to, 56s. 9d. in 1877, but a fall to 
46s. 5d. in 1878, severe as it was, gave a price that has not since 
been recorded. From that year the market value of wheat steadily 
declined. 

The English farmer thus contended against a double pressure— 
bad seasons and a foreign competition that was in a position to dictate 
prices. Against both he was powerless, though he could break the 
full force of the blow from competition by changing his culture, as 
in growing barley in place of wheat, or by more carefully selecting 
his lands, and appropriating them to the most distinctly suitable form 
of crop. As a fact, these measures were adopted on an extensive 
scale. In England the period 1870 to 1879 gave a decreased acre- 
age under wheat of 529,000 acres, and an increased acreage under 
barley of 229,000 acres. 

At the instance of the royal commission, two of its members 
visited the United States, and in an able report gave figures to prove 
that wheat could not be grown in the United States in an average 
of years and delivered in Great Britain much below 48s. a quarter. 
This would have been comforting had it been capable of demonstra- 
tion. Unfortunately for the farmer, the market quotations and 
the import movement of wheat directly disproved such a hard-and- 
- fast limit. The highest authority on agriculture, Mr. Caird, reiter- 
ated his warnings of continued pressure: “ Our system of agricul- 
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ture is thus already beginning to accommodate itself to the change 
which American competition will certainly render necessary. In 
the northern and western parts of the country, where live stock pre- 
dominates over corn, and where the labor bill is comparatively mod- 
erate, the effects of this connection are httle felt, and the suffering 
that has arisen of late years has been more the result of ungenial sea- 
sons and grazings unthrifty for the herds and flocks. In the corn 
districts the loss has been greater, beeause not only were the 
erops inferior, but prices were low, while the labor was very costly. 
In the least fertile tracts of poor clay, where every operation is ex- 
pensive and the land is unkindly for grass, it must either go out of 
cultivation or be turned to some other purpose than that of growing 
food. It is hopeless to expect that such soils ean maintain their old 
position. Indeed, nothing but the greatest prudence and freedom 
of action will carry our landowners and farmers, on even the better 
class of corn lands, throngh the earlier years of the competition on 
which they are entered.” * 

The estimates of the losses suffered by the British farmer through 
the succession of “calamitous” seasons from 1873 to 1879 varied 
widely, but all agreed in naming a very large amount. Only two 
good crops in ten years, and the last of the series, that of 1879, the 
“worst of the century,” naturally gave a severe and, as it proved, a 
lasting blow to wheat-growing in England. Indeed, the loss was 
placed at one third of the total farming capital of the kingdom, and 
in many corn (or wheat) districts more than one half of the farmers’ 
capital had disappeared. The acreage under wheat, the gazette 
price, and the imports of foreign supplies during this period make an 
interesting and suggestive study. 


Gazette price | | Imports from 


YEAR. Wheat acreage. 


per quarter. Total imports, | Europe. 
Acres. si d, Cwt. | Cwt. 
TSUTiscutn te atean Cova As 2 3,571,894 56 OS 39,389,808 . 20,667,598 
WS cons icy Pak. aoe giemead eee | 8,598,957 57 42,127,726 | 26,543,585 
A USC (02 ae ee ee en eT oy 3,490,380 588 43,868,098 14,392,185 
OTE eee, tus is tog bata ayeeraca betes 3,630,300 55 8 41,527,688 10,109,857 
DRED Red suc eve Reedy cae, we. 8\849,48) 45 2 51,876,517 18,981,444 
VR TGR a5 3d 34s oi eiyir guinea Bee ene ne 2,995,957 46 2 44,454,657 18,208,705 
LS ies eieciie de Secadeese. At Ae. OR ae 3,168 540 he 8 54,269,800 19,642,475 
PSU Sha tvats vole etna oe aie eee 3,218,417 46005 49,906,484 , 14,614,540 
Sie Set See a MN Ses aod tvae 2,890,244 4310 59,591,795 » 11,908,821 
PSSO sos cc ens Serna cee Sis 2,909,438 44. 4 5h,261,924 4,658,807 


These figures alone would be sufficient to indicate a revolution in 
the wheat interests of Great Britain. The acreage under wheat 


* Address as President of the Royal Statistical Society, 1880, 
VOL. LU.—57 
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decreased nearly one fifth, yet the price of wheat fell in more than 
the same proportion. The snpphes obtained from Kuropean coun- 
tries fell off in quantity, and would, indeed, have fallen to nothing 
had it not been for Russia. With her black-earth region, rapidly 
settled by her own population, she was in nearly the same position as 
the United States, and responded for a time freely to the demands 
of the English market. 

The economic movement thus fixed upon Hnglish wheat inter- 
ests by adverse conditions proceeded rapidly in the ten years follow- 
ing 1880, and the great changes occurrerd not in England itself, but 
in the development of competition among outside growers of wheat 
for export. In 1880 and 1881 it seemed as if the United States held 
a practical monopoly of the British wheat market. In these years 
nearly two thirds of the total imports came from the United States, 
and British India was the only competitor in sight, but far behind 
America in importance. The quantities of wheat taken from our 
producers have never since been equaled, and still stand as the rec- 
ord years in this one line of exports. Jor the rest of the decade the 
movement fluetuated within wide limits, and it seemed at times as if 
the position of American wheat in England was seriously threatened. 
Russia showed a remarkable inerease in an ability to export, while 
British India, its own population not bemg consumers of wheat, 
was thought to offer an almost unlimited field for wheat culture and 
commerce, limited, in fact, only by the difficulties of assuring certain 
water supply and ready means of transport. A new and not unfa- 
vored competitor gave signs of activity in Australasia, while before 
the year 1890 experts were speeulating upon the possibilities of 
Argentina as a wheat country. Europe, ontside of Russia, was prac- 
tieally out of the race; but that loss was more than made good by so 
many new countries coming forward with a pronise of abundant 
and cheap production. The former table on acreage and price in 
England is here continued for the decade 1881 and 1890: 


| | Imports from 
Gazette price 


YBAR. Wheat acreage. per quarter. Total imports. 
Europe. Russia. 
Acres. & a Cwt. | Cwt. | Cwt. 
ISSlekc ne cave | 2,805,809 45 4 57,147,933 5,680,921 4,046,849 
TS 82 on oie 48% A 3,003,960 45 ] 64,240,749 18,511,881 9,575,632 
T8832. cee eee eA | 2,615,162 4] 7 64,138,631 18,523,701 18,346,762 
VRB 4. eee one dees 2,677,088 3h 8 47,306,156 7,844,097 5,402,396 
TRS pag Bye da be | 2,478,318 32 10 61,498,864 15,778,873 11,975,644 
TSS Os aes: oss. in net? 2,285,905 31 47,485,806 5,840,829 3,720,662 
SS ese coated ne 2,317,824 32 6 | 55,802,518 7,796,803 5,501,880 
ES88 eile ecears | 2,564,237 31 (10 57,261,863 26,880,596 21,450,346 
| OTe rears eee | 2,449,354 29 9 58,551,887 28,649,886 21,820,304 
TSO ces eae se | 2,386,336 31 11 | 


60,474,180 | 26,478,442 


19,389,025 
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Interesting as has been the record of wheat imports into the 
United Iingdom for the twenty years from 1871 to 1890, the course 
of events since has been sensational in their number and suddenness. 
The famine of 1891 in Russia crippled her export trade for the time, 
and, indeed, threatened to destroy it by the necessity of creating 
deposits of grain to guard against the recurrence of so dread a visita- 
tion. <A series of poor crops in India raised domestic prices of grains 
to a point at which shipments became unprofitable, and this weak- 
ening of wheat supply culminated in the plague and famine which 
wiped Indian wheat out of the European market. Argentina began 
to fulfill its promise of prodnetion, and after a meteoric progress col- 
lapsed in disaster, its entire crop being destroyed by a plague of 
locusts. Russia and the United States alone remained as a source 
of supply, and under the stress of demand the price of wheat rose 
rapidly in 1897. These various conditions may best be related in 
the next article. 

The Enghsh wheat acreage meanwhile has gone steadily down 
under the strain of outside competition. In 1895 only 1,417,483 
acres were returned as under wheat—a loss of nearly 2,000,000 acres 
since 1867. The prediction that the United States could not export 
wheat under 48s. per quarter has been answered by continued ex- 
port with wheat at 22s. per quarter. A royal commission on agri- 
culture can make no definite suggestion for its betterment, and the 
following tables express more eloquently than conld any words the 
kaleidoscopic changes in sources of imports since 1890, all of which 
have depressed wheat-growing in England, while shuffling these 
outside sources of supply in a manner truly remarkable. As a rec- 
ord of sudden change, these figures could hardly be matched in 
recent economic experience: 


| Imports of wheat into the United Kingdom. 


YEAR. | Total imports. jl , es 

| . : : rom 
| | Broun Europe: From India. | United States. Argentina. 

| Cwt. { Cwt. | Cwt. Cwt. Cwt. 
TB OV cece ede 2 | 66,312,962 | 18,126,326 18,005,785 24,194,945 2,478,456 
TS Oe cee ccagea td has 64,901,799 6,290,313 12,495,442 33,886,742 3,466,096 
1898 tenes 65,461,988 10,619,692 6,196,096 32,262 848 7,845,587 
1894s: eee 70,126,282 17,958,758 5,349,056 24,658,245 | 18,272,152 
TBO 5. oe na ce oe: | 81,749,955 27,095,355 8,802,950 27,084,120 | 11,400,360 
T8960 2 fore Saas ; 76,025,980 26,674,110 2,112,940 30,694,900 4,927,600 
| 34,603,200 933,100 


1857...........| 62,743,280 | 19,470,280 572,760 | 


A period of stress such as English agriculture has passed through 
leaves its permanent results, and the social changes wrought in the 
British Islands have been great and trying. The landowner has 
seen his rents fall to a point below which no profit can accrue from 
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keeping his lands under wheat. The land occupier has seen his 
profit wiped out, and has been forced to obtain a reduction in rent, or 
to migrate to the towns, colonies, or foreign countries. The farm 
laborer, never in even a good position, has found precarious work, 
and has become migratory in his restlessness. This has been fol- 
lowed by a rise in wages, through the scarcity of farm hands, but 
the employers complain that under higher wages less and therefore 
more costly results are obtained. The value of land in the return 
for taxation shows a great shrinkage. In 1872 the value of lands 
in England so returned was £48,964,149, and it increased each year, 
reaching a maximum of £51,811,234 in 1877. In 1895 it had 
fallen to £39,680,346—a decrease of twenty-three per cent, or nearly 
one fourth. This becomes the more striking when compared 
with the rise in the value of houses from £76,475,194 in 1872, to 
£1338,511,890 in 1895. rom these figures it may be judged how 
severe has been the erisis in English agriculture, yet a crisis that 
has not permanently inereased the eost of wheat and thus burdened 
the other industries of the empire. 


————-—~@ - @__— 


A SPRING VISIT TO NASSAU. 


By EMMA G. CUMMINGS. 


WA mdulging in too familiar details of an oeean voy- 
age, let me briefly sketch some interesting features of my 
visit to Nassau in the month of March, for the island of New Provi- 
dence is unique and interesting on account of its wonderful flowers 
and trees as well as the curious customs of its picturesque natives. 

One interesting bit of the voyage from New York was the sight 
of the “Sargasso Sea,’’? whieh we reached the third day out, after 
crossing the Gulf Stream. We came upon water of an intensely 
dark, indigo blue, filled with lovely delicate floating seaweeds, sueh as 
we had never seen before. It seemed impossible to believe that the 
water itself was entirely colorless, and one young lady on board in- 
sisted that the captain must be wrong im saying it was the same as 
the rest of the ocean; whereupon the captain ordered a bucketful 
to be dipped up, when it was found to be no bluer than the rest. 

The next day we reached Nassau. Clad in our thinnest summer 
clothes, we left the steamcr outside the bar and were taken on a 
tender up to the wharf, where the usual crowd of natives had gath- 
ered to see us land. For the most part they were a leisurely and 
good-natured lot of colored people, for negroes far outnumber the 
whites. Looking over the rail on the other side of the tender, an 
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unusual sight met our gaze. A dozen or more boys in small boats, 
scantily elad, were clamoring, “ Boss, please now a penny!” and 
as the passengers threw small coins, the nearly naked boys dived for 
them into the exquisitely clear green water, often catching them 
before they reached the bottom. They are expert swimmers, as the 
following story will show: A few years ago a wrecking crew was 
ordered from New York to take the cargo from a sunken vessel; but, 
before they arrived upon the scene, the natives had descended to 
the hold of the vessel with grappling irons, attached them to the 
cargo, and raised it. 

As soon as we landed, our baggage was examined by the custom- 
house ofticers—important-looking colored men dressed uniformly 
in dark-blue trousers, 
with a_ red _ stripe 
down the side, white 
linen jackets, and 
white pith hats. Boys 
of every age and 
various cast of fea- 
tures, showing their 
gleaming white teeth, 
begged to take our 
parcels to the hotel. 
As we sat in the cage- 
hke shed which serves 
as a customhouse we 
were at once im- 
pressed with — the 
sense that the island 
of New Providence 
was indeed a foreign 
land, most — pictur- 
esque, fascinating, 2 
and distinctly tropi- 
eal, with its tall 
cocoa palms here and 
there waving above the other trees and the house-tops. Onur 
attention was particularly attracted to the trees about the wharf 
and along the main street. At first we thought they were mag- 
nolias, and it was hard to believe they were not members of that 
family, so striking a resemblance do they bear with their large, shin- 
ing leaves. They are known as almond trees, the Demerara almond 
(Terminalia catappa), but are not the almond of commerce. 

A conspicuous tree, resembling the pine, is the cassowary 
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(Casuarina equisetifolia), so ealled from the likeness of its long, 
delicate branches to the hair of the cassowary, and equisetifolia, be- 
cause its stems and leaves are like our common weed equisetum, or 
horsetail. This tree is a native of the East, and is introduced now 


Cassowary Trees, Bay STREET. 


through all tropical countries. The button tree (Thespesia popul- 
ned) is thus ealled from its buttonlike fruit, and is common about the 
town, 

The vegetation was new and curious to our Northern eyes, each 
step revealing plants and trees litherto unknown. How to know 
them was a problem, because we were interested in these beautiful 
surroundings, but could find no one who could give us reliable in- 
formation. A few plants that were familar to us in greenhouses im 
the North grow in Nassau as common garden plants. Some that 
we recognized were the poinsettia; oleanders, growing to the height 
of twenty-five fect, with flowers varying from white to pink and 
deep erimson: hibiscus, with hundreds of blossoms on a single shrub; 
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castor beams, morning-glories, lantanas, four-o’clocks, and tecomas, 
with their white and yellow blossoms, at this season the most con- 
spicuous wild flowers; and the life plant (Bryophyllum calycinum), 
a single leaf of which, if pinned to the wall of a room, will send out 
rootlets and grow. These last are scen in every direction, and grow 
wild among the rocks. Orchids, air plants (epiphytes), and palmet- 
tos, which are so carefully cherished in our hothonses or homes, here 
run wild and cover large areas of waste land. Cacti, agaves and 
aloes are common, and from them good commercial fibers are made. 
Sisal hemp and sisal grass are terms used for fibers of probably morc 
than one species of agave. They have always grown wild on the 
islands, and were formerly considered a nuisance. Of late years the 
production of sisal has formed a large industry, and hundreds of 
acres are given up to the growth of the plant, which thrives on the 
poorest soil. ‘The cultivation of sisal is only exceeded in extent by 
the sponge industry, in which six thousand people and a great many 
small vessels are engaged, Nassau being the principal port for sponge 
trading in the West Indies. ‘The men engaged in gathering the 
sponges go off on cruises of five or six weeks. They get the sponges 
by means of a hook attached to a long pole, and then leave them 
in the sun till the animal matter decays. They are then brought to 
the sponge exchange, sold in large quantities, and afterward taken by 
each buyer to his wharf. Jlere women are employed in cutting, 
trimming, and packing them for exportation. 

In early spring, before the trees put forth their leaves—for there 
are many deciduous trees even in a tropical region—there are fewer 
flowers in bloom than Jater in the season. Some have their season of 
growth and rest, though the climate has a nearly equal temperature 
throughout the year, while other trees and plants, like tea and coffee, 
produce several crops annually. In tropical regions, sequence of 
crops depends largely upon a rainy and a dry season. ‘The absence 
of grass is quite noticeable. Very few cows are kept, and this 
has its effect upon food, as condensed milk must always be nsed. A 
tree of great interest, particularly to those terested in the dissemina- 
tion of seeds, is the sand-box (//wra crepitans). Its pods explode 
with a pistol-like noise, scattering the seeds to a great distance. I 
secured a good specimen, and packed it carefully in a box. Some 
five or six weeks later, when at home, I untied the pod and put it 
on the table with a collection of corals, shells, and curios from the 
West Indies. Coming home one day, I was told that it would be 
unsafe ever to go out again and leave Sain, the pet cat, alone m the 
sitting room, for he had been on the table and made great havoc, 
scattering sponges, shells, ete., all over the room. I rushed to see 
if any of my speeimens had suffered, and found that not Sam, but 
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the sand-box, had been the cause of the disaster. Travelers relate 
many interesting and curious stories about the sand-box. 

One day, seeing some curious-looking pods in a store, we in- 
quired where they grew, and were directed to the yard of a good- 
natured and amiable negro woman. She designated two large trees 
as the King and Queen; a very pretty idea, since they are dicecious— 
that is, one bears unfertile or staminate flowers only, and corresponds 
to the male, while the other bears fertile or pistillate flowers only, 
and corresponds to the female. The latter is the pod-bearing tree, 
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and the sinaller of the two. The trees are very old, one having a 
girth of twenty feet at six feet from the ground. Its name, monkey 
tamarind (Adansonia digitata), is given from the facet that in 
Jamaica monkeys are sometimes caught while attempting to obtain 
the seeds from the large woody pods which the tree produces. The 
trne tamarind (Tamarindus indica) of the West Indies is also a 
large tree with delicate spreading foliage, and is distinguished by its 
brown leguminous pods. We bought these at the market and ate 
the aeid pulp which surrounds the seeds. With the aid of sugar 
it makes a palatable drink. When sold for commerce, and used 
for medicinal purposes, the pods are removed, but the seeds remain 
connected together by a fibrous string. There are several species 
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ot trees in Nassau belonging to tliis same family, the Leguminosae, 
having pulselike fruit, as the sweet pea and honey locust, although 
the pods vary greatly in shape and size. One of these, that loses its 
leaves in the winter season, has hanging upon its branches a great 
number of delicate pale-yellow pods, about eight inches long, which, 
swaying in the wind, so fill the air with a soft, murmuring noise that 
it has been called the singing tree (Albizzia Lebbek). They are plen- 
tiful about the town. Another species (Poinciana pulcherrima), 
nearly related to the sensitive plant (Mimosa), also loses its leaves in 
the winter, but bears pods quite different in appearance. These 
pods are long, some measuring twenty-four inches, dark-colored, 
even almost black. <A fine group of these trees surrounds the 
library building. <A few vines belonging to this family are interest- 
ing, especially the Abrus precatorius, or wild licorice. Twining 
over the tops of the trees, it produces small pods growing in clusters, 
in which are bright-red seeds with a black spot on one end. These 
seeds are known to almost all children as Guiana peas or “ Black-eyed 
Susans.” They have been extensively used for ornaments in shell 
work, and it is not uncommon to hear people say they thought they 
were a kind of shell or some part of one, so associated are they with 
such work. Then there is the nicker (Guwilandina), a prickly 
trailing shrub. We were told that boys take the yellow or olive- 
colored seeds from the flattened prickly pods and use them instead 
of marbles for playing games. There are pods of an innumerable 
variety of shapes and sizes, some that twist in opening, others that 
eurl—ain fact, pods of every description are to be found in this re- 
gion. 

The most remarkable tree on the island of New Providence 
is without quesion a specimen of the silk cotton (Bombax Ceiba), 
situated near the post office and prison. Growing from its trunk 
are half a dozen buttresslike extensions, as if to make a firm footing 
for its great spread of branclies of one hundred and sixteen feet. A 
little boy, to whom I showed a photograph of it, expressed its appear- 
ance very well when he said the spaces between the buttresses would 
make fine horse stalls. The pods which grow on the tree contain 
a soft, silky material which the natives sometimes use for stuffing pil- 
lows. ‘There are more of these trees, but none so large or old as this 
one, and we heard no estimate of its age. It isa near relative of the 
monkey tamarind. Between this Bombax and the library is an 
avenue of Spanish laurel, a member of the fig family—untidy and 
inelegant trees, with a growth of roots hanging from their branches 
which never reach the ground. We saw in the hospital grounds 
a specimen of the same family, which is called the wild fig. 
About three miles from Nassau is another species of fig, errone- 
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ously called #icus indica, or banyan tree of India. It has the 
saine habit of growth as the banyan, sending down fibers which sink 
into the soil. ‘These fibers take root, and in turn become parent 
trunks, shooting out new branches, which in time suspend their roots, 
and these, swelling into trunks, produce still other branches. All 
these trees bear fruit, but the figs are small and unfit for eating. 
Ficus carica, the fig of commerce, and the India-rubber tree belong 
to the same family, and are all characterized by a milky juice. On 
these islands there are large timber trees, including, among: others, 
the mahogany, mastie, lignin vite, ete. Some trees, like the cinna- 
mon, are valuable for their bark; others, like the logwood and fustic, 
are useful for their dyes. On one of our several pleasant excursions 
we drove through the pine woods and palmettos to Lake Killarney. 
Ifere we saw the only species of pine growing on the island (Pinus 
bahamensis), and along the roadside we noticed the beautiful and 
conspicuous shrub, the sappens (Chrysophyllum oliveforme), with its 
shining green leaves above, and below a down of rich golden-brown 
color. ‘The shores of the lake are lined with mangrove trees, which 
send out aérial roots from their branches. They descend in arched 
fashion, strike at some distance from the parent stem, and send up 
new trunks, spreading like the banyan. The south shore of the 
island is also overrun with the mangrove, the salt water at high tide 
surrounding many of the bushes, giving a curious effect for miles 
along the shore. 

Other excursions that we took ineluded the bathing beach, the 
caves to the west of Nassan, and the remarkable Lake of Waterloo, 
which should be visited after dark in order that its wonderful phos- 
phorescence may be seen. The greatest charm and wonder was a 
sail of three to six miles to the sea garden. Leaving the sailboat, 
we stepped into a dory with a glass bottom, throngh which the mys- 
teries of the deep were as plainly seen as if only at the depth of a 
pail of water. On the white sand, fifteen or twenty feet below us, 
we saw coral, sea fans, and sponges, while exquisitely colored fish 
darted in and out among the waving forms of life. 

Several times in the early morning we visited the market, which 
is of great interest. Here it is not infrequent to see three or four 
tomatoes, as many onions, and a little piece of garlic arranged to- 
gether on a barrel head. The sale of two or three such lots con- 
stitutes a day’s business, for the needs of the people are small. The 
natives walk from the surrounding country to the city, bringing thie 
fruit in baskets or trays balaneed on their heads. The sapodilla is 
one of the cheapest and most abundant of frnits. The tree is very 
handsome with its glossy fohage, and freely bears a chocolate-col- 
ored fruit about the shape of a peach and as variable in size. These 
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are usually sold for a few cents, often being placed in small 
lots upon the ground or sidewalk. Any one wishing to buy a bushel 
of them, or, in fact, any other fruit, must visit half a dozen places in 
order to secure the quantity desired. Unripe cocoanuts are highly 
in favor. After the fluid with which the nut is filled has been 
drunk, the albumin or jellylike substance is eaten with a spoon. 
Hence the term “ jelly cocoanut.” These can not be procured from 
the tall trees, as the method of gathering the ripe fruit would break 
those that are unripe. Boys climb the tall, straight trnnks and 
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throw down the ripe fruit, which does not crack, or it is sometimes 
allowed to remain until it drops of itself. It is usnal to pay the boys 
by giving them two out of every dozen. Sweet potatoes and yams 
are used extensively for food, and both are said to contain more 
nutriment than the common potato. The sugar cane, from eight to 
ten feet in length, is often seen in the market. A native referring 
to it will say that he has had a “long breakfast.”” Bananas, plan- 
tains, and oranges are among the most abundant fruits. The banana 
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and plantain were formerly considered as distinct species, but now 
the plantain is regarded as a variety of the banana (Afusa sa- 
pientum). The name of the plantain (Afusa paradisiaca) origi- 
nated with the Christians in the Fast, as they thought it to be the 
forbidden fruit of paradise. The plantain is cooked and eaten as a 
vegetable, but is not exported to any extent. It is said to be “ to the 
inhabitants of the torrid zone what bread and potatoes are to those 
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of the north temperate zone,” for a pound of plantains contains more 
nutriment than three pounds of meat.* It is also the most prolific 
of all food plants known. Uumboldt, the German naturalist, eal- 
culated that thirty-three pounds of wheat and ninety-eight pounds 
of potatoes require for their growth the same space of ground as will 
produce four thousand pounds of bananas. Such a striking state- 
ment would seem to need verification, yet the yield is undoubtedly 
very great. The banana plant rises from fifteen to twenty feet in 
height, terminated by a tuft of cnormous light-green leaves six to 
ten feet long, which are at first undivided, but are gradually split up 
by the wind. From the center issues a stalk bearing the fruit, which 
gradually turns upward, while the stalk itself continues to grow 
down, and this end is termed the “ banana bob.” As we are accus- 


* Text-book of Tropieal Agriculture. By H. A. Alford Nicholls, 
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tomed to seeing the bunches in shop windows or in the markets, they 
are suspended in the direction opposite to that from which they 
grow. The orange, one of the most important of all fruits, and its 
allied species, lime, lemon, called there “sour,” grape fruit, and 
shaddock, grow abundantly on the islands. The orange tree is the 
hardiest member of the citrus family, and is raised farther north 
than most fruits that grow in the tropics. There is a variety known 
as the sour orange, some plants of which have become wild, and are 
known as bitter-sweets. They are very juicy, and have a slight acid 
flavor. We bought fruit of a greenish color, which did not look 
ripe, and certainly did not taste as agreeable as the rich golden kind 
we are accustomed to. It is a mistake to say that oranges are no 
longer raised from seeds, for that is the customary method of propa- 
gation throughout the West Indies. The cultivation of the pine- 
apple is one of the industries of the Bahamas, but they are not 
grown to any extent on the island of New Providence. The de- 
composed coral rock of these islands is a favorable soil for their eul- 
tivation. They grow singly upon plants which attain an average 
height of about a foot and a half, and have long, narrow leaves 
with sharp, serrated edges. Consequently, the men, women, and 
children working among them are obliged to protect their legs with 
strong canvas leggings, and their hands with heavy gloves, to which 
gauntlets are attached. We bought soursops, custard apples, and 
star apples in the market. Many other fruits that grow on this 
island were not ripe at the time we were there. They include water- 
melon, pumpkin, alligator or avocado pear, guava, groundnut or pea- 
nut, papaw, seaside grape, cocoa plum, cucumber, rose apple, bread- 
fruit, egg plant, cashew nut, and mammee. Owing to the rapid 
ripening and decay of these fruits after being picked, it is almost 
impossible to export them with success. Pineapples, oranges, ba- 
nanas, and cocoanuts are the principal fruits that are exported; the 
two latter, with plantains, can be obtained throughout the year. 
Most of the fruits grow spontaneously, but the breadfruit has been 
introduced. In 1787 the English Government sent the bark 
Bounty, commanded by Captain Bligh, to take young trees of the 
breadfruit from Otaheite to the West India Islands. Owing to the 
mutiny of the crew, the transfer of the trees was not accomplished 
till several years later. 

One of the first questions we would ask our guide and driver 
when we saw a new fruit was, “Is it good to eat?” On one ocea- 
sion, referring to the sailor’s apple, he said, “ If yer eat it, it?11 do ver 
up”; of another he said, “Itil put yer in yer grave.” ‘The seaside 
grape, sailor’s apple, and many other trees and shrubs that grow in 
barren or exposed places have their leaves standing vertically, so 
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that less surface is exposed to the direet rays of the sun. ‘The result 
is that such trees give but little shade, as the light is not interrupted 
in its passage to so great an extent as it is by the leaves of ordinary 
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trees. In situations where it is necessary for plants to economize 
their water supply and prevent undue evaporation, they adapt them- 
selves in various ways for this purpose. Some grow thick, leathery 
leaves; others have a waxlike or hairy coating; and still others, like 
the eacti, have thick, succulent stems in the place of leaves. Many 
of our own desert or seashore plants have adopted one or more of 
these methods. 

The soil, though thin, is fertile, but there are no streams of 
running water on any of the Bahama Islands except that of Andros. 
The streets of Nassau and the roads of the surrounding country con- 
sist of the coralline rock which underlies the soil. They are white 
and dazzling, and are kept in repair by the Government. The work 
is done usually by the prisoners, dressed in prison garb of blue and 
white striped cotton. The coralline rock is porous and looks not 
unlike the result of voleanie action. In some places the rocky 
eround is honeycombed with holes three to ten feet deep, called “ pot- 
holes,” in which hananas, especially, like to grow. On the deep 
sides of one hole we saw a luxuriant growth of delicate ferns. 

We found the natives very much afraid of a camera, believing 


A SPRING VISIT TO NASSAU. 733 


that it was the Evil Eye fixed upon them, so that many a good 
opportunity for a snap shot was lost by the sudden hiding or covering 
of the face of the picturesque negro. Sometimes they could be per- 
suaded for a penny or two to grant one’s request to “ wait a minute.” 
In some eases, discovering that they had been “ took,’ they would 
ask for a penny indemnity. One day, just as I was about to photo- 
graph two httle children, the angry mother appeared, severely scold- 
ing because some one had not bargained for a penny. The sinall 
children are scantily clad with a smgle garment, while the women 
wear white calico dresses, white aprons, and bright-colored plaid 
handkerchiefs tied around their heads under straw hats. They may 
or may not be baretooted. The homes of these people are pic- 
turesque, especially in the village of Grantstown, where the little 
huts, often thatched with pahnettos, nestle among luxuriant tropical 
gardens, and the cocoanut palms wave above bananas, oleanders, 
datura, and sapodilla trees. The houses have no glass in the win- 
dows, but instead have shutters with bars, which are the only means 
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of closing the windows. There are never chimneys, for the cooking 
is all done out of doors, a black pot, with legs suspended over a 
fire of fagots, serving for general use. Men, women, and children 
speak to travelers, and expect a word of recognition in return. When 
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we had taken our last drive, my companion gave our driver a small 
fee, saying that it was because he was such a good botanist, for he 
really had been able to tell us the popular names of many plants. 
He laughed, and as he seemed so much pleased, I said, “ James, I 
suppose you know what botanist means?” “ Yes,” he answered, 
“T ’spose it’s some kind of a good boy.” 


MIGRATION. 


By W. K. BROOKS, LL. D., 
PROFESSOR OF ZOOLOGY IN THE JOIINS MOPKINS UNIVERSITY. 


‘| T is easy to understand how natural seleetion may modify organ- 

isms for the good of the species, even at the expense of the in- 
dividuals which, in each generation, make up the species; but it is 
difficult to understand low this can be brought about by nurture, 
for, so far as the direct action of the conditions of life is concerned, 
the species is identical with the sum of the individuals which now 
exist. No illustration of the law that the adaptations of living Nature 
are for the good of tle species, and that when this eomes into con- 
flict with the welfare of the individuals, these are sacrificed, is more 
sumple or more easy to understand than that afforded by some of the 
phenomena of migration. 

The young salmon which is born in a mountain stream is soon 
impelled, by something in its nature, to journey downward, even 
for many hundred miles, until it reaches the unknown ocean, where 
it would diseover, if it had faculties for anything so subjective as dis- 
covery, that, while it was born in a little brook, it was made for life 
in the great ocean. It has brought from its mountain home a 
natural aptitude for cluding all the strange enemies and for avoid- 
ing all the novel dangers whieh it meets in this new world, and 
it leads an active, predatory life, fiercely pursuing and destroy- 
ing its natural but hitherto unknown prey; for growing rapidly, 
and quickly aequiring all the charaeteristies of the adult salmon, 
and storing up the intense nervous energy and the muscular 
strength which will be needed for foreing its way up the rapids 
in the mountain torrents, for Jeaping waterfalls, and fighting for 
its passage, where it long ago darted down with the eurrent. As 
sexual maturity approaches, some stimulus, which has its origin in 
the developing reproductive organs, impels it to leave the ocean and, 
entering the mouth of a river, to journey upward, often a thousand 
miles or more, to its sources In the mountais. 

At this time the king of fishes, as it 1s well called, is in physical 
perfection, with few rivals in beauty or strength or fierce energy, or 
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indomitable courage and perseverance; but its strength is soon fully 
taxed in surmounting the obstacles and in fighting the rivals which 
oppose its progress, until at last, worn and thin, torn and mangled 
by battle, and battered by rocks and whirlpools, with its skin in 
rags, its fins crippled and bleeding, and its whole body from nose 
to tail bruised and emaciated, nothing of its kingly nature remains 
except the indomitable impulse, which no hardship can quench, still 
urging it upward, until, if any life is left, it at last reaches the breed- 
ing ground. 

One of the most magnificent species of this kingly genus was so 
abundant in the Columbia River before canning houses had reduced 
its numbers, that the town reaches were packed with salmon, while 
the surface was covered with the drifting bodies of these that had 
perished in fierce struggles with the crowd; yet there is good au- 
thority for the assertion that not a single one ever returns alive from 
the breeding grounds in the head waters of the St. Cloud. The 
whole race is wiped out, utterly exterminated, as soon as it arrives at 
maturity and physical perfection, in order that the perpetuation of 
the species may be assured. The whole object and end of the 
beautifully co-ordinated body, which is provided for by sueh adini- 
rable and wonderful adaptations, which is built wp so slowly and at 
so much cost, is rapid and total destruction. 

The marvelous instinet which leads the young fish to the ocean, 
the organization and the habits which fit it for its marine lfe—all, 
in a word, which makes of the salmon our ideal of a lordly fish—is 
worth nothing as compared with the welfare of generations yet 
unborn. 

Scientific men who are not zodlogists are fond of telling us that 
science has nothing to do with the Why? and is only concerned with 
the How? and while this may perhaps be true in the ultimate or 
philosophical sense of the words, it is often easy in zodlogy to discern 
why an action is performed, while we are very ignorant of the strue- 
tural conditions under which it takes place. 

As all the individual Califorma salmon seem to act alike, and 
as the young salmon has no parental mstruction, it seems probable 
that everything it does is the result of its structure or of such nur- 
ture as this structure provides for; and yet we may safely say that no 
one now living is at all likely to discover or to predict its migration 
from the study of its body, although the reason why the migration 
takes place is obvious. 

Whole books, and not a few of them, have been devoted to 
learned speculations on the nature of the impulse which leads to the 
migration of birds, and while the subject is most fascinating, the 
value of the results has not in all cases paid for the labor. 
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Newton (Encyclopeedia Britannica, article Birds) says: “We 
have here more than enough to excite our wonder, and instead are 
brought face to face with perhaps the greatest mystery which the 
whole animal kingdom presents—a mystery which attracted the 
attention of the earliest writers, and can in its chief point be no 
more explained by the modern man of science than by the simple- 
minded savage or the poet or prophet of antiquity. Some facts are 
almost universally known, and have been the theme of comment in 
all ages and in all Jands. ‘The hawk that stretches her wings toward 
the south is as familiar to the latest Nile-boat traveler or dweller on 
the Bosporus as of old to the author of the book of Job. 

“The autumnal thronging by myriads of waterfowl of the 
rivers of Asia is witnessed by the modern sportsman as it was of old 
by Homer. . . . But there is no need to multiply instances. The 
flow and ebb of the mighty feathered wave has been sung by poets 
and reasoned by philosophers, has given rise to proverbs and en- 
tered into popular superstitions, and yet we must say of it still that 
our ignorance is immense.” 

While this author does not exaggerate either the interest or our 
ignorance of the life of birds, which goes on in regions that are 
almost inaccessible and unknown, there is no reason to suppose their 
migrations are any more mysterious than most biological problems; 
for the modern man of science is little more able than the simple- 
minded savage or the poet or prophet to tell how all the co-ordinated 
faculties of a predaceous animal are so thrown into action by the 
stimulus of hunger as to lead to the pursuit and capture of prey; 
yet there is no mystery in the physiology of hunger, for, while 
there is much we do not understand, we do know that hunger 
incites actions which are responsive, or adapted for satisfying 
hunger. 

So also it may be possible to make progress in the study of the 
meaning of migration in spite of our ignorance of the nature of the 
impulse which excites and determines it; and while I gratefully 
acknowledge my debt to Newton for the facts, I am not able to agree 
with him that there is anything distinctively or peculiarly mysterious 
in the subject. 

While there is reason to believe almost every bird of temperate 
and arctic climates is migratory to some degree, those which simply 
range over a wider area at one season than at anotler present nothing 
notable, and it is only in regions which are almost or quite deserted 
by birds for part of the year that their migrations attract the atten- 
tion of students. As many birds which are most valued for food 
are found in temperate regions for only a short time in the spring 
and fall, sportsmen and hunters and all who pursue them for food 
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have been familiar with the habits of the birds of passage from the 
dawn of history; but most of the best literature on the subject is 
by northern ornithologists, and the home of the writer has had and 
still has great influence on opinion as to the meaning and origin of 
the migratory habit. Seandinavians and Saxons and Anglo-Saxons 
are home-loving folk, who, in all their wanderings through this world 
of care, keep a warm affeetion for the fatherland. 

A learned professor in the University of Upsala once wrote a 
book to prove that the garden of Eden was in Sweden, by the simple 
argument that no one who knows the delights of that blessed country 
ean believe paradise could have been anywhere else. He showed 
that the Atlantis of Plato, the country of the hyperboreans, the 
garden of the Hesperides, the Fortunate Islands, and the Elysian 
Fields are but faint and imperfeet reminiscences of the lovely and 
favored climes of Sweden, from which the Greeks themselves derived 
their alphabet, their astronomy, and their religion. 

To men of the north, home seems the natural refuge of the birds, 
and, as mueh of the literature of migration is northern, the birth- 
places of common birds have been regarded as their true or natural 
_ homes, and while their disappearance in winter has seemed to call 
for explanation, their return in summer has been looked at as a 
matter of course, for the intense love of home which many birds 
have has seemed enough to draw them back as soon as winter is over. 
It is the “ homing ” instinet which makes the earrier pigeon so useful 
to man; and one of the most impressive features of the migratory 
habit is the definiteness of the journey northward, which often ends 
in a particular bush or ledge of rocks. Many of our common birds 
lay their eggs year after year in the same nest, although they spend 
part of the year in the heart of a foreign country thousands of miles 
away, and although the surroundings of the chosen spot may have 
changed so much that it is no longer a judicious seleetion. A bottle 
in the branches of a tree at Oxbridge, in England, is known to have 
been oceupied every year, with only one exeeption, since 1785, by a 
pair of blue titmice; and on a hill in Finland, well known to tourists 
as the most northern point in Europe where the sun ean be seen at 
midnight, a nest is said to have been occupied by a pair of peregrine 
falcons every year since 1736. Many like eases are reeorded, and 
while it is not probable that the birds which visit a nest year after 
year for centuries are the same, the faet is all the more remarkable 
if they belong to successive generations. 

According to folklore, some of the summer birds hide near home 
through the winter, and Carus, in his History of Zodlogy, refers to 
several learned writers who, early in the seventeenth century, quoted 
from the older literature much venerable authority for the belief 


788 POPULAR SCIENCE MONTHLY. 


that swallows hide through the winter in holes and in clefts in the 
rocks, and even under the water. 

Many writers on migration have believed, as they have been 
taught from childhood, that the birds go south to escape the rigors 
of a northern winter, although httle reflection is needed to show that 
no animals are better protected or more indifferent to changes of 
temperature, or that, while sca birds are highly migratory, the open 
waters of arctic seas are little colder in winter than in summer. 
Nestlings are often killed by exposure, and eggs require .a high ex- 
ternal temperature, but old birds are, as a rule, indifferent to cold. 

When this is recognized, the prevailing belief is that birds leave 
their homes in search of food, for seareity is most assuredly an im- 
portant factor in the origin of migration; but this view of the matter 
fails to show why, with the whole world to choose from, they do not 
settle in lands which are habitable the year round. 


“The shuddering tenant of the frigid zone 
Boldly proclaims the happiest spot his own,” 


and the return of the birds seems only natural to the Eskimos; 
but to us who are not Eskimos the wonder is not that anything 
which can get away should do so, but why the birds pass by so many 
lovely and fertile regions to seek a home in the barren and desolate 
ends of the earth; and it is plain that, of the two journeys which 
make up the migration, the summer visit to northern lands and 
waters is at least as remarkable and as well worthy of consideration 
as the journey southward in the fall. 

Failure of food in their birthplace is no doubt the chief reason 
why the migratory birds do not spend the whole year there, and 
in so far is an explanation of migration, for no animals are better 
fitted for moving from regions of scarcity to regions of abundance, 
although they are no more able than creeping things to establish 
themselves in new lands which are already well stocked with in- 
habitants; for they are kept within the limits of their natural 
habitat, like other animals, by competitors and enemies, rather than 
by physical barriers, althongh their power to wander and to over- 
come physical barriers is without a parallel. There are few oeeanic 
islands, however remote, which are not inhabited by land birds 
descended from lost wanderers, who, finding these spots nnoceupied, 
have been able to establish themselves. The list of North American 
birds which are occasionally found in Europe is a long one, and stray 
specimens of the gray plover, whose summer home is the shore of 
the Arctie Ocean, have been found at the Cape of Good Hope, in 
Ceylon, in Australia, in New Zealand, and in Tasmania. Most of 
the wanderers are shore birds which make long migrations, and be- 


MIGRATION. 789 


ing much exposed to storms are often driven far out of their path; 
but this is not always the ease, for the great albatross follows ships 
across the whole breadth of the South Pacific, or nearly half the 
circumference of the earth. Many birds seem to make their whole 
journey by a single flight, for some which are common in the West 
Indies and in Nova Scotia are almost unknown within the limits of 
the United States, making the whole journey past our borders by 
water and probably by a single flight. The bluethroat, which 
breeds in the northern part of Seandinavia, is so seldom found in 
Europe south of the Baltic that there seems to be good evidence that 
it makes its whole journey to its winter quarters in the region of the 
upper Nile by a single flight. 

There is no reason to suppose all migratory birds inherit this 
habit from a common ancestor, nor that its purpose is always the 
same, and many birds of prey seem to have acquired it by ranging far 
in winter in search of food, and by following their prey into warmer 
regions, to return to thei birthplace in the breeding season. 

In those cases the birthplace may have been the original home, 
before the migratory habit was acquired, and searcity of food the 
reason why it was acquired; andthe influence of scarcity in causing 
migration is well shown by the occasional or irregular migrations of 
certain prolific animals which do not ordinarily leave their birth- 
places, although, when these become overstocked, migrations take 
place, just as human colonists go out from thickly settled countries 
to find new room for growth in foreign lands. From time to time, 
at irregular intervals, great armies of the smaller and more prolific 
rodents, which usually spend their lives where they are born, are met 
on the march from homes where overproduction has exhausted the 
food; and several of the older American naturalists have described 
the migrations of our gray squirrel, although the phenomenon has 
been most carefully studied in the Norwegian lemming, whose re- 
markable migrations have figured in literature for centuries. The 
lemming is a small, restless, pugnacious, and very prolific rodent, 
which at uncertain and irregular intervals of from five to twenty 
years migrates from its home in the central mountain chain of Nor- 
way, and invades the low lands so suddenly and in such numbers 
that it is still popularly believed, as in the day of Olaus Magnus, 
who wrote in 1490, to drop from the sky. 

The great army of lemmings travels in a straight line and over- 
runs the cultivated country, swimming the lakes and rivers, and 
causing so much destruction that a special formula to be employed 
against it was at one time authorized by the Church, which attempted 
to check its march by exorcism, just as the old Bishop of Montreal 
tried to drive away the wild pigeons by anathemas. The lemmings 
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travel at night, but their march is not continuous, for they make long 
halts in fertile spots, where they are even more prolific than they were 
at home, so that they become more and more numerous, although 
they are attended by bears, wolves, foxes, dogs, and cats, and by 
hawks and owls, and other beasts and birds of prey, and although 
even the cattle and reindeer are said to kill and eat them. The 
march may last for several years, but as they never go back, but con- 
tinue to move forward, they at last reach the ocean, and, attempting 
to swim this as they have all the rivers in their course, all are 
drowned. 

While the migration of the lemmings is undoubtedly due to 
scarcity, it is difficult to understand its use, for at the present day 
the only ones to profit by it are those who have the instinct least de- 
veloped and stay at home in the mountains, although it may have 
been useful to the species before the low lands were occupied by 
man, who now destroys the stragglers and prevents them from scat- 
tering and finding permanent homes. 

While the determining influence is the scarcity which comes 
from overcrowding, we have no reason to believe the lemmings 
consciously and deliberately set out to find a better feeding ground, 
or that they have traditions of the rich low lands which attraet them 
as the wealth and luxury of China and Mesopotamia and of the 
Roman Empire attracted the Tartars and Seythians and Goths from 
the sterile and desolate northern lands into the fertile homes of 
southern civilization. 

Their journeys are no doubt initiated by an unconscious impulse, 
which, before it brought them into conflict with man, was useful in 
some way to the species; and this seems to be true of the migra- 
tions of certain prolifie species of locusts and grasshoppers, which, 
inhabiting sandy deserts, often overflow the limits of their natural 
home, and invade more fertile regions where they are not usually 
found. While there is no reason to suppose these movements are 
undertaken through deliberate intention to find new feeding grounds, 
lack of food is no doubt the chief factor in the development of the 
migratory instinct of rodents as well as loeusts, which latter resemble 
birds in ability to make long journeys on the wing without rest. 
The African locust has been met at sea in great clonds more than 
twelve hundred miles from land, and this species sometimes wanders 
from its home in Africa to England. 

While the movements of rodents and Joeusts show that the 
search for food has much to do with migration, they lack the features 
which make the migrations of birds so remarkable. They occur at 
irregular intervals, while the movements of birds are almost as regu- 
lar as the almanac, for, while sea birds seem much exposed to storms, 
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the days of their arrival and departure can be predicted as if they 
were satellites revolving round the earth. “ Foul weather or fair, 
heat or cold, the puffins make their appearance at the proper day as 
promptly as if they were moved by clockwork.” While the course 
of the migration of rodents and locusts is determined by conditions 
so complicated and irregular that they may be called accidental, the 
northward journey of birds is often directed to a definite spot thou- 
sands of miles away from the starting point, and the resemblance 
between irregular migration in search of food and the migration of 
birds is too imperfect to tell us much about the origin of the 
latter, which resembles more the movements of fishes like the 
shad, which at a definite season enters upon a journey along a defi- 
nite path to a spot hundreds of miles away, to return again after the 
purpose of the journey is accomplished. 

Since the number of shad which enter a river in the spring is 
out of all proportion to its resources as a feeding ground, we might 
say of them, as we are disposed to say of birds, that they leave their 
birthplace in search of food; but as they find so little food in the 
rivers that it may be said, with almost literal exactness, that they 
make their journey fasting, it is quite plain that this is the wrong 
point of view; that we must believe they enter the river to lay their 
eggs, and that we must see in this, and not in the return to the ocean, 
the purpose of the migration. 

As the shad is a marine fish which does its eating at sea, and as 
its visits to fresh water are only for the purpose of reproduction, 
the numbers which make their way up the rivers are out of all pro- 
portion to the capacity of the streams for supplying them with food. 
The shad enters the mouths of our rivers in the spring in great 
schools, and travels up them to a most surprising distance; for the 
total length of the journey from the sea to the spawning ground and 
back again often execeds a thousand miles, and this journey is made 
almost or quite without food. Many of them, and among these 
the largest fishes, go on until they meet some insurmountable ob- 
stacle, such as a waterfall or a dam, or until they reach the head 
waters of the river. Before dams were built in the Susquehanna, 
many shad which entered the Chesapeake Bay at the Capes con- 
tinued their long-fasting journey across Virginia, Maryland, and 
Pennsylvania into the State of New York, and traveled through 
more than five hundred miles of inland waters on the journey up- 
ward. 

Fragments of Indian pottery, stamped with a pattern made by 
the impression of a shad’s backbone, have been found in southern 
New York, and the number of stone net-sinkers which have been 


picked up in the Wyoming Valley shows that the Indians had known 
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and used these fisheries long before the first white settlers found 
them at work with their rude seines. In the early part of this een- 
tury, before canals and the dams which supply them were made, 
there were forty fishing stations beyond the forks of the Susquehanna 
in northern Pennsylvania, and some of them were worth from one 
thousand to twelve hundred dollars a year to their owners. There 
is a record of the capture, at a single haul, of ten thousand shad 
at one of these fisheries on Fire Island, near Wilkesbarre. Dams 
across the river have excluded the shad from more than two hundred 
miles of the course of the Susquehanna, and the profitable fisherics 
now reach for only a few miles above the boundaries of Maryland, 
while the shad are eut off from many of the best breeding grounds, 
which are the sandy flats near the shores of streams and the sand* 
bars which he in their course. The fishes run up into these places 
in pairs in the early evening after sunset, and the eggs are thrown 
into the water while the fishes are swimming about, but they soon 
sink to the bottom and develop very rapidly. The number of eggs 1s 
about twenty-five thousand, but a hundred thousand have been ob- 
tained from a single large shad. Few adult shad escape all the dan- 
gers of their journcy, and these few are so battered and emaciated 
that they have no value as food, and are unknown in our markets, 
which are supplied with those that are captured on their way upward. 
The young fish remain in the rivers until Jate in the fall, feeding 
upon small crustacea, the larve of insects, the young of other fishes, 
and minute active animals, and they grow to a length of two or 
three inches by November, when they leave our waters for the ocean. 
The shad is a marine fish which has acquired the habit of laying its 
eggs in fresh water, out of reach of the innumerable enemies that 
abound on the shoals and sand bars of the seashore. Since the eggs 
are abandoned by their parents soon after they are laid, prolonged 
residence at the breeding grounds is not necessary, and the shad has 
thus been able to utilize safe places which supply no proper food 
and are unfit for prolonged residence. If it were compelled to ineu- 
bate its eggs and to guard and protect and feed its nestlings like a 
bird, it would have been restricted to some breeding place fitted for 
more prolonged residence, and we should then fecl something of the 
same tendency to eall its birthplace its true home that we experience 
in our study of birds. We should refer the migration to this place 
as the starting point, and we should try to discover some reason why 
they spend part of the year elsewhere. 

Most animals owe their existence to the occurrence, in their 
natural home, of all that their life requires, but the power to traverse 
ereat distances at great speed, and to pass over all the barriers of 
land and water, joined to their comparative indifference to changes 
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of temperature, permits birds to divide their time between widely 
separated regions, and, whether the choice be eonscious or uncon- 
scious, the breeding places of migratory birds are selected on account 
of their safety, and not because they furnish all that a permanent 
home must supply. If we believe, with Professor Marsh, that the 
power of flight was aequired by birds after they became arboreal, we 
must look for the primitive home of the migratory birds in the great 
tropical and subtropical forests where arboreal reptiles and arboreal 
mammals still abound; nor ean we believe the great armies of north- 
ern birds which find abundant food in southern lands in winter are 
driven out by seareity on the approach of spring. Enemies are 
numerous in the tropies, but no animals have sharper senses or better 
means of escape than birds, and, trusting in their power of flight and 
their quick sight and hearing, they venture into danger with con- 
fidence. The great charm of birds to us is the fearlessness with 
which they approach man, who is the most dreaded enemy of all 
other vertebrates; but while adult birds are eminently fitted for 
taking care of themselves, the opposite is true, in even greater de- 
gree, of nestlings, for no animals are at the same time more helpless 
and more exposed to danger than many young birds, while eggs are 
not only absolutely helpless but also very tempting to enemies, 
although there is no group of animals in which the safety of the eggs 
and young is more important. Among birds a igh birth rate is in- 
compatible with flight, for their eggs are large and heavy, and the 
preservation of each species imperatively demands that every egg 
shall be eared for with uneeasing solicitude; for while, in other 
animals, increased danger to eggs and young may be met by an 
increase in the birth rate, this can not be much increased in birds 
withont corresponding loss in the power of flight. Every one knows 
how quickly birds are exterminated by the destruction of their eggs 
aud young, and the low birth rate of all birds of powerful flight is a 
sufficient reason for migration, for at the same time that flight 
limits the birth rate it permits the birds to seek nesting places 
beyond the reach of their enemies; and as there is rigorous selec- 
tion of the nestlings which are born in safe nests, it 1s easy to 
understand how the instinct has been gradually fixed by selection, 
and how, as it has become more and more firmly fixed, and as the 
safety of the eggs and young has become assured by the remoteness 
and isolation of the nests, the birth rate has been still more reduced 
and the power of flight correspondingly extended. Many sea birds 
that nest on desolate rocks in midocean lay only one egg each year, 
and have the power of flight in its highest perfection. The power 
of the storm petrel to wander is as boundless as the ocean, and 
while it lays only a single egg, it is said to be the most prolific 
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of birds, since the number of individuals is greater than in any 
other genus. 

We can not believe that all migratory birds inherit the habit 
from a common parent which was migratory, nor is it probable that 
in all eases it owes its origin to the same influences; but if the view 
which is here advanced be correct, we must believe that in most 
migratory birds it has been brought into existence by the needs 
which are involved in reproduction, and not by the supply of food, 
and that the winter home of birds in tropical and temperate regions, 
and not the birthplace of modern birds, must be regarded as the start- 
ing point for the migratory habit. 

While Wallace was the first to recognize the importance of selec- 
tion in the formation of this and other instincts, he seems to think 
selection alone, without the influence of geological change, is inade- 
quate to explain all the facts of migration. He says: “It appears 
to me probable that here, as in so many other cases, ‘survival of the 
fittest ? will be found to have had a powerful influence. Let us sup- 
pose that in any species of migratory birds breeding can, as a rule, 
be only safely accomplished in a given area; and, further, that dur- 
ing the great part of the rest of the year sufficient food can not be ob- 
tained in that area. It will follow that those birds which do not 
leave the breeding area at the proper season will suffer, and ulti- 
mately become extinct, which will also be the fate of those which do 
not leave the feeding area at the proper time. Now, if we suppose 
that the two areas were for some remote ancestor of the existing 
species coincident, but by geological or climatic changes gradually 
diverged from cach other, we can easily understand how the habit of 
incipient and partial migration at the proper seasons would at last 
become hereditary, and so fixed as to become what we term an in- 
stinct. It will probably be found that every gradation still exists in 
various parts of the world, from a complete coincidence to a com- 
plete separation of the breeding and the subsistence areas; and when 
the natural history of a sufficient number of species is thoroughly 
worked out, we may find every link between species which never 
have a restricted area where they breed and live the whole year 
round to others in which the two areas are absolutely separated.” 

Modern zodlogy owes its scientifie basis to the work of Wallace 
and Darwin on the distribution of birds, which, in their hands, has 
led to a revolution in our conceptions of Nature, and has given so 
much weight to their opinions that no one would venture to differ 
from them inconsiderately, althongh when we try to interpret, in the 
light of his other writings, Wallace’s assertion that “the habit of 
incipient and partial migration”? may “at last become hereditary,” 
we must doubt whether he has carefully weighed his words. 
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We must also remember that distribution and migration are dis- 
tinct phenomena, and that while the geographical distribution of 
birds shows clear indications of the effect of past geological changes 
in the distribution of land and water, migratory birds are kept, like 
other birds, from invading other provinces than their own by com- 
petitors and enemies rather than by geographical barriers. 

As so many birds move toward the poles of the earth to lay 
their eggs, and toward the equator to spend the winter, the 
view that their two homes have been drawn apart by changes of 
climate seems probable at first sight, but the rule is not universal, 
for many of the great breeding grounds of sea birds are in temperate 
or tropical regions. The petrels, albatrosses, terns, gulls, and many 
other birds pass most of their life scattered over the ocean, but this 
affords no nesting place, while the wastes of water which keep ear- 
nivorous mammals and reptiles and other enemies of nestling birds 
from the remote and desolate rocks and sand bars of the open ocean 
are no obstacle to them. These spots are so secure that birds born in 
them are much more likely to survive than those born on the shores 
of inhabited lands, so that it has come about that all or nearly all 
of the modern members of these groups are descended from ancestors 
which shunned the dangerous nesting places, not because acquired 
habits have become hereditary, nor because their feeding ground 
and their nesting place have been drawn apart by geological change, 
but because all which did not instinctively lay in safe places the few 
egos which are all their fitness for continuous and rapid flight per- 
mits, have been exterminated. These birds now gather from all 
parts of the ocean on the few widely scattered rocks and islands 
where their young are safe, and the periodic assemblies of innumer- 
able multitudes of wandering sea birds in the “rookeries” are 
true migrations, for they are as regular as the almanac in the time 
of arrival and departure, although their feeding ground is almost as 
extensive as the ocean and the food supply has nothing to do with 
their movements, and although they do not reach the “ rookeries ” 
by a single path. 

In this case the needs of reproduction are the controlling influ- 
ence, and the site of the “ rookery ” has been fixed by its safety; and 
while it is difficult to say how far the birds are guided by knowledge 
of the danger of other places, the well-known tameness of sea birds 
in their breeding places, and their apparent ignorance of the exist- 
ence of enemies seem to show that they are quite unconscious of the 
advantages of the chosen spot, and that they resort to it automatically 
or naturally not because they know its safety, but because they owe 
their survival and existence to the fact that it is safe. 

Zodlogists are far too ready to resort to the boundless fields for 
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speculation which geology affords, and it has been gravely suggested 
that the migration of the lemmings and their death in the waters 
of the ocean may be due to their efforts to reach the lost Atlantis, 
where their ancestors dwelt during the Miocene period, although 
this opinion has no better basis than the belief of Olaus Magnus that 
they rain down from the sky, where they are engendered from the 
decomposing exhalations from the clouds impregnated by the semen 
of rats. 

It is easy to understand how birds near the northern limit of 
their range invade the territory of those whose home is a little 
farther south, and compete with them for food as this becomes 
searee with the approach of winter, and how this movement spreads 
until all the members of the species are involved, although many of 
them might have been able to subsist some time longer in their 
breeding ground if they had been undisturbed. 

We have seen that this has commended itself to northern natural- 
ists as a sufficient reason for the acquisition of the migratory habit, 
and the fonduess for their birthplace which is so strongly marked in 
birds has beeu thougnt enough to draw them back; but love of home 
is itself a result of natural selection, and the necessity for finding safe 
places for the eggs and young is enough to account for the migration 
without the aid of geological changes. 

While we know little as to the means by which birds find their 
way over land and water, we know that, as a matter of fact, they are 
able to do so; and we also know that the instinct which leads them 
to seck safe places for their nests is so firmly implanted in their 
nature that centuries of domestication weaken it but little, for it is 
still almost as strong in the Guinea fowl and the turkey and the 
hen as it is in wild birds. As birds of powerful flight have a range 
of choice almost as wide as the carth itself, it is not surprising that 
the continual destrnetion of those born in the least safe nests has at 
last resulted in the survival of the ones which make their nests thou- 
sands of miles away from their natural or ancestral home. 

While most writers have thought migration had its origin in an 
annual journey which, while short, was definitely fixed for all the 
members of the species, and while they have felt forced to call in the 
aid of geology to account for the gradual separation of the two 
termini and the lengthening of the journey, the hypothesis of geo- 
logical change seems gratuitous and unnecessary, since the known 
habits and instincts and needs of the birds are in themselves a suf- 
ficient explanation of all the broader and more gencral character- 
isties of migration. It seems munch more simple, and more con- 
sistent with our knowledge of the past history of living things in 
general, to believe it had its origin in an intense but geographically 
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indefinite impulse which led birds to seatter at the breeding season 
and to hunt out safe hiding places for their nests; and that, as ene- 
mies also improved in power to find the most aecessible nests, the 
instinet has been gradually shaped into definiteness by extermination 
and natural seleetion, until at last safe breeding grounds, far away 
from home and far out of the reach of natural enemies, have beeome 
established, and until many speeies and all the members of each 
speeics have eome to share the impulse to resort to the selected 
breeding plaees on the approach of sexual exeitement, and to follow 
the same path between distant points; that the increasing safety of 
the eggs and young has permitted a low birth rate and the improve- 
ment by selection of the power of rapid and long-continued flight; 
and that this has in its turn permitted the migration to beeome 
longer and longer, and more and more protection to the eggs and 
young. 

The history of migratory birds has been long and compli- 
eated, and there has been time for great changes in elimate and in 
the distribution of land and water, and these have no doubt left some 
permanent impression on the habits of birds. The birds have not 
eluded all their enemies, for predaceous birds and their prey are 
found together at both ends of the journey. New ways to escape 
enemies and new ways to find food are as important as they ever 
were, and the details of the subjeet are very eomplieated, although 
it seems elear that its broader outlines admit of explanation without 
recourse to geologieal changes or the inheritance of the direct effects 
of the conditions of life. 

In conelusion, I wish to remind the reader that our present inter- 
est in migration lies in its value and simplicity as an ilustration of 
the general law that the adaptations of Nature are for the good of 
the speeies and not for the benefit of the individual. 

This law is universal, but sinee the welfare of the species is usu- 
ally identical with that of the constituent individuals, it is not obvi- 
ous unless the good of the species demands the saerifice of individuals. 

Long journeys are hazardous. Every California salmon whieh 
enters on the long journey to the breeding ground is destroyed, and 
the whole race of adult fishes is wiped out of existenee, for the good 
of generations yet unborn. Few shad ever return to the ocean, and 
storm and aeeident and ruthless enemies work their will on the 
migrating birds and decimate them without mercy, although the 
dangerous return to the safe breeding grounds still keeps up, in order 
that children which are yet unborn may survive to produce children 
in their turn. 

The safeguards which Nature throws around eggs and infants 
and the immature, and the indifference to the fate of the mature ani- 
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mals which is exhibited by the influences that have modified species 
into fitness for their environment, are facts which must never be 
lost sight of, for if we forget them our attempts to understand the 
history of the properties of living things are certain to mislead us 
and to end in failure. 


PRINCIPLES OF TAXATION. 


By DAVID A. WELLS, LL. D., D.C.L., 
CORRESPONDANT DE L’INSTITUT DE FRANCE, ETC. 


XVII.—THE CASE OF KIRTLAND VS. HOTCHKISS. 


ghee above designation has been popularly given to one of the 
most important questions that has ever come before the legal 
tribunals of this country, and the record of which has been hereto- 
fore so difficult of access that it has not attracted the attention it 
merits, but which it is to be hoped will prove at no distant period a 
subject of popular interest and future judicial consideration. 

The particulars of the case are in the main as follows: 

Jn 1869, or previous, Charles W. Wirtland, a citizen of Wood- 
bury, Litchfield County, Connecticut, loaned money, through an 
agent, a resident and citizen of Illinois, on bonds secured by deeds 
of trust on real estate in the city of Chicago. Each of these bonds 
declared that “it was made under and is in all respects to be con- 
strued by the laws of the State of Illinois,” and that the principal and 
interest of the obligation were payable in the city of Chicago. The 
deed of trust also contained a provision that all taxes and assess- 
ments on the property conveyed should be paid by the obligor (bor- 
rower) without abatement on account of the mortgage lien; that the 
property might be sold at auction, in Chicago, by the trustce, in 
case of any default of payment, and that a good title, free from any 
right of redemption, on the part of the obligor, might in that case 
be given by the trustee. Another interesting feature of the case 
not to be overlooked was, that pending the proceedings to be next 
related, the loans as originally made became due and were paid; 
when the proceeds, without being removed from Illinois and re- 
turned to Mr. Kirtland in Connecticut, were reinvested in Chicago 
by his agent, under terms and conditions as before. 

These facts becoming known to the tax officials of the town of 
Woodbury, they added in 1869 to the list of property returned by 
Kirtland for the purpose of taxation, as situated within the State, 
the sum of eighteen thousand dollars; and in 1870 the sum of twenty 
thousand dollars, to represent the amount of property owned and 
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loaned by Kirtland, in each of these years, as was conceded, without 
the territory of the State. The sums thus added were subsequently 
assessed in the town of Woodbury in the same manner and at the 
same rate as was other property which Mr. Kirtland owned within 
the State and there situated. 

Payment of the taxes thus assessed on the amount of these 
Illinois loans being refused by Kirtland, the tax collector (Hotch- 
kiss), in April, 1873, levied his tax warrants on the real estate 
of the alleged delinquent in Woodbury, and advertised the same 
for sale; and on petition for injunction to restrain the collector 
from such proceedings, on the ground of the illegality of the tax 
in question and its assessment, the case came before the court of 
last appeal in the State, known as the “Supreme Court of Errors”; 
it being agreed by all parties concerned that the only question in 
the case was whether the bonds owned by Kirtland, drawn in the 
form and manner stated, were Hable to taxation in Connecticut. 

Casr ror tHe Resronpent.—In the argument before and in the 
opinion rendered by this court the following were the points mainly 
relied upon in support of the position that the petition for in- 
junction in restraint of the collection of the tax should not be 
eranted: First, that the statutes of Connecticut explicitly authorized 
and required the taxation of debts due its citizens from parties out 
of the State. Second, in respect to the power of the Legislature of 
Connecticut to authorize and require such form of taxation, it was 
claimed that there was no provision in the Constitution of the State 
limiting and defining such power of taxation. Third, the follow- 
ing characterization of the nature of a debt or a chose in action, and 
its suitability as a subject for taxation for the purpose of obtaining 
revenue, was put forward by the counsel for the State as a statement 
of economic conclusions worthy of full acceptance. “It (a chose 
in action) has not a visible, tangible form. The note, bond, or 
account even, may be evidence of a debt, but it is not the debt itself. 
The specific money when loaned, and received by the borrower, is 
no longer the property of the ereditor. It is soon merged in the 
circulating mass, and the creditor can neither identify and claim it, 
nor put his hand upon any property purchased with it, and say that 
that is his. The money may be invested in real estate, or manufac- 
turing, or mechandising, or speculation. It may prove a profitable 
investment, or it may in a short time prove a total loss. It is all the 
same to the ereditor so long as his debtor’s ability to pay is wnim- 
paired. He has simply a right to receive a given sum of money 
with interest or damages for its detention. It is a personal right, 
and accompanies the person of the creditor. The debtor is under a 
corresponding obligation to pay the demand. The right to receive is 
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valuable, and through it an income is derived. That right may 
with propriety be taxed. The obligation to pay is a burden, and has 
never, to our knowledge, been the subject of taxation. It seems, 
therefore, that the appropriate place to tax money at interest is 
where the creditor resides, and that for that purpose it may with 
propriety be said to be loeated with the ereditor.” * 

The respondent attached much importance to the analogy “ be- 
tween a money demand, evidenced by a note or bond, and shares of 
stock in a corporation’; and to the faet that the United States 
Supreme Court had decided that shares of stock in national banks are 
property, separate and distinet from the property of the corporations 
whieh they represent, and are taxable ” (National Bank vs. Com- 
monwealth, 9 Wall., 353). 

Referenee was also made to the case of Minot vs. The Phila- 
delphia, Wilmington & Baltimore Railroad Company, in which the 
United States Supreme Court was held to have reeognized a distine- 
tion between shares of railroad stock and the eapital (property) of a 
corporation, and in respeet to whieh it was assumed that the court 
maintained that the share of a stockholder is something different 
from the capital stock of a company; the latter being the property 
of the eompany only, while the former is the individual interest of 
the stockholder, constituting his right to a proportional part of the 
dividends when declared and to a proportional part of the effeets 
of the corporation when dissolved after payment of its debts. Re- 
garded in that aspeet, it was held to be an interest or right which 
accompanies the person of the owner and having no loeality inde- 
pendent of its domicile. 

But whether, when thus regarded, it can be treated as so far 
separable from the property to whieh it relates as to be taxable inde- 
pendent of the locality of the latter, was a question whieh the 
eounsel of the State did not hold to be deeided; but there was a 
strong intimation that the United States Court intended to decide 
that shares of railroad stock can only be taxed in the State where the 
owner resides. 

Case For THE Preritroners.—On the other hand, the following 
is astummary of the arguments and reasons advaneed (mainly by one 
of the most learned and distinguished members of the Court of Errors 
of the State, and of the Ameriean Bar, Hon. L. F. 8. Foster, for- 
merly president of the United States Senate and aeting Vice-Presi- 
dent of the United States), in support of the petition for an mjune- 
tion in restraint of the collection of a tax upon the plaintiff: 


* Reference in this connection is made to the opinions on this general subjeet expressed 
by the Supreme Court of California, given in chapter xvi, Popular Science Monthly, pp. 
651-658, 
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“Taxation and proteetion are correlative terms. Protection to 
the person is the ground on which the right to tax the person rests. 
Proteetion to the business, protection to that portion of the property 
not taken by the tax, is the consideration or eompensation for all 
legitimate taxation on business or on property. The person must 
be domieiled within the State to be subject to a personal or poll tax; 
the business or the property must also be within the territory of the 
State to confer jurisdiction over them. That the person of the 
plaintiff is within the jurisdiction, and subjeet therefore to the taxing 
power, is apparent from the reeord. This tax, however, is not im- 
posed on the person; it is imposed on the property of the plaintiff, 
and as such it must be sustained, if sustained at all. The case does 
not require any description of the various species of property, real, 
personal, ete. Real property has, of course, an immovable situs, 
and can never be subjeet to any taxation exeept that imposed by the 
government within whose jurisdiction it is situate. The reason is, 
that that government is the only one that can afford it protection. 
Personal property, of whatever it may eonsist, though eapable of be- 
ing transported from place to plaee, if it be of a visible and tangible 
kind, would seem, in the nature of things, to follow the same rule 
and for the same reason—that is, to be subjeet to taxation by the 
State within whose jurisdiction it is situate, as that State only has 
dominion over it, and as that State only can afford it protection. 

“Now, if the property in question be considered real property, 
it being in the State of Dlinois, any tax upon it by Connecticut 
would be extraterritorial and void. If it be eonsidered personal 
property, of a visible and tangible character, it is still in the State 
of Illinois, and so just as much out of the dominion and beyond the 
jurisdiction of the State of Connecticut as though it were real prop- 
erty. If we consider the property to be an interest in real or per- 
sonal property, or a title, inchoate, equitable, or legal, to such prop- 
erty in Illinois, such interest, or such title, is no legitimate subject 
of taxation in Connecticut. The corpus and situs of this property 
being in Illinois, and subjeet, of course, to taxation there because 
within her jurisdiction, no interest in it, no title to it, can be taxable 
in Connecticut. Such a elaim involves one of two absurdities: 
either that the same property may be in two places at the same time, 
or that two independent governments ean have jurisdietion over the 
sane subject-matter at one and the same time. 

“But the property of the plaintiff on which this tax has been 
imposed is not real property, nor is it personal, of the character 
here considered. It may be well to describe it precisely, that there 
may be no room for misunderstanding. 

“The plaintiff loaned money in the eity of Chieago, in the State 
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of Illinois, on bonds conditioned for its repayment, and secured by 
deeds of trust. One of said bonds, and one of said deeds, as a speei- 
men of all, is made part of the record. This bond declares ‘ that 
it is made under, and is in all respects to be construed, by the laws 
of the State of Illinois, and is given for an actual loan of money 
[$3,000] made at Chicago, by Charles W. Kirtland [the plaintiff], 
to Edmund A. Cummings [the obligor] on the day of the date 
hereof’ [July 17, 1869]. The deed of the same date is a convey- 
ance in fee, by Cummings and his wife, of a lot of land in Chicago, 
to Norman C. Perkins, of said city, to be held by him in trust, as 
security for the payment of said loan, with power to sell and convey 
the same, and apply the proceeds in payment of the loan, in case of 
default on the part of said Cummings to perform the stipulations of 
said bond. It is quite obvious that Cummings has incurred a debt 
to Kirtland, and that Kirtland has a claim against Cummings. 
Cummings is the debtor, Kirtland the creditor. Has this debt a 
sttus? If it has, where is it? Jn Illinois, or in Connecticut? The 
contract to loan was made in Illinois, there the creditor parted with 
his money, there is the property pledged for its repayment, there 
the debtor is domiciled, there the trustee. 

“This seems to indicate Illinois as the situs of this debt. So 
far as it is a thing having a substantial existence, it is there, and not 
elsewhere. The Connecticut statute provides in terms, ‘ that money 
secured by mortgages upon real estate in this State shall be set in 
the list and taxed only in the town where said real estate is situated.’ 
This manifestly recognizes the situs of the property pledged as 
security for a debt, as the situs of the debt. Buta debt has no situs. 
Only a material thing can have a corpus, and only a corpus ean have 
a situs, for it is the location of the corpus that constitutes a situs. 
A debt is neither visible, tangible, nor ponderable; it has no situs, 
10 corpus. It is a misnomer to call it property. In legal phrase it 
is but a chose in action, a gus incorporale. It is an equitable title 
in the property of the debtor, and it adheres, as a title, in the prop- 
erty it represents. It does not follow the person of the owner in his 
domicile, though he may transfer it there. 

“These views are fully sustained by the United States Supreme 
Court, in the case of Brown vs. Kennedy, 15 Wall., 591.* 


* In this case, which covered a proceeding under the confiscation act of 1862, the 
United States Court rejected the theory that a credit has a legal situs where the owner 
resides, and held that a bond and mortgage form of eredit could be confiscated by the 
United States where the mortgage debtor resided, though, in point of fact, the bond and 
mortgage were never in the State of Kansas where the proccedings in forfeiture took place, 
and were, in fact, in possession «f the owner, in the rebel lines, in the State of Virginia. 
The court accordingly passed a deeree, and ordered that the said bond, mortgage, and 
credit be condemned and declared forfeited to the United States. The decree also ordered 
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“ The same court also held to similar conclusions in a number of 
other eases. Thus, in the ease of Pelham vs. Rose, 9 Wall., 103, a 
note, the evidence of the credit, not the eredit itself, was the thing 
proceeded against. In the case of Pelham vs. Way, 15 Wall., 196, 
where the court also held that the proeeedings, not having been 
against either the debt or credit, but only against the material evi- 
denee of it, and that material evidence having been out of the 
marshal’s jurisdiction, no confiscation had been effeeted. 

“Now, if these decisions,” said Judge Foster to his colleagues in 
the Court of Errors, “are to be recognized as law, how ean it be 
claimed that on this eredit, given by Kirtland to Cummings in the 
State of Illinois, seeured by a deed of real estate there situate, held 
by a trustee resident there, the debtor being domiciled there, the 
debt made payable there, the laws of Ilinois by express agreement 
to govern the contract; how (for the question bears repeating) can 
it be claimed that there is any subject-matter within the jurisdiction 
of Connecticut on which to impose a tax? 

“That the land in Illinois which is the seeurity for this debt, and 
of whieh this debt is the representative, has borne its full share of 
taxes without diminution on aceount of this debt is not denied. If 
the land were in Connecticut, this would suffice; no tax could be 
eolleeted on the debt. That the land is in [linois ean not affect the 
prineiple. If each State has dominion over the property, real and 
personal, within its territory for the purposes of taxation—and he 
must be a bold man who denies it—that dominion must, from its 
nature, be exelusive. No other State can have coneurrent jurisdic- 
tion. Nor does any other State beeome invested with the power to 
tax, if the State in whieh the power is vested omits to exereise that 
power. Should a State exempt the property, real or personal, within 
its limits, belonging to non-residents, from taxation, by what au- 
thority eould any foreign State impose taxes on such property? The 
question is purely jurisdictional, and the matter of double taxation 
is not involved. The point is not whether the State may tax a thing 


Kennedy, one of the obligors and mortgagors, to pay the debt into the court, for the use of 
the United States; and in pursuance of the decree the payment was made to the officers 
of the court. After the termination of the war, or in 1868, Brown, the obligee and mort- 
gagee in this bond and mortgage, having obtained a pardon from the President of the 
United States, filed a bill in the United States Cireuit Court for the district of Kansas 
against Kennedy and wife, for the foreclosure of this mortgage. The principal defense 
was, that the mortgage and the debt secured by it bad been confiscated under the act of 
Congress. That, of course, put in issue the validity of those proceedings. It was admitted 
as matter of fact and agreed, that Brown, the complainant, was and always had been a 
resident of Virginia, had been a continuous resident of the State from June, 1860, to Sep- 
tember, 1865, and neither the bond nor mortgage in question was during any part of that 
time in the district of Kansas. 
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twice, but whether there is anything within its jurisdiction that it 
can tax at all. , 

“Resort must be had to a legal fiction to draw this debt into 
Connecticut. It does not appear from the record that even the evi- 
denees of the debt, the bond and deed, were held in Connecticut.” 

Under such circumstances, it is curious to note, as Judge Foster 
especially pointed out, to what a singular and absurd hypothesis and 
procedure the Connecticut authorities, as if conscious that they had 
abandoned reason and were dealing with sentiment, had recourse 
in order to get a basis and a warrant for their action. They first 
assumed that there was an imaginary property, separate and distinct 
from the material property; and then gave to such imaginary prop- 
erty an imaginary situs, thus “going far into the domain of the 
sentimental and spiritual for the purpose of taxation.” Bishop 
Berkeley, it will be remembered, held to the opinion that matter does 
not exist, and that we only imagine that it exists; but it is not at all 
probable that he ever hoped, when alive, that his views would be so 
practically indorsed, and at so early a day, in the State of his literary 
adoption. He would have made, moreover, a desirable tax assessor 
and tax collector under the present Connecticut tax laws; for being 
logical, even if he was sentimental, he would doubtless have been 
willing to take the taxes in the pure product of the imagination. His 
successors, however, were not only sentimental but illogical; for, 
not content with assuming that the imaginary is the real, they tried 
to do what the good bishop never would have sanctioned—namely, 
take something out of nothing. 

But apart from these curious and novel politico-economic and 
legal features, this Kirtland case involves constitutional questions 
of the highest interest and importanee—as much so, perhaps, as any 
case ever brought to judicial arbitrament since the formation of the 
Federal Constitution. 

The power of the State to tax the business of loaning money, 
like the power to tax any business transacted within its limits, by way 
of license or otherwise, whether the money be loaned to parties 
within or without the State, is unquestionable. 

But this, however, can not be exercised by a State when the 
business is done without the State, though it be done by citizens of 
the State. Citizens of Connecticut transacting business in Ilinois 
must, therefore, be subject to the laws of Illinois, and not to the laws 
of Connecticut. Again, if cach State of the Federal Union has 
dominion over the property and business transacted within its ter- 
ritory for the purpose of taxation, that dominion must from its very 
nature be absolute and exclude the dominion of any other State over 
the same property and business. Again, the sovereignty of coequal 
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States involves a full recognition of the dominion and sovereignty of 
all sister States; and hence section one, Article 1V, of the Federal 
Constitution requires that “full faith and credit shall be given to 
the publie acts, records, and judicial proceedings of other States.” 
Each State, then, in entering the Federal Union, entered into a eon- 
tract of non-interference with the dominion and prerogatives of other 
States; and it will not be disputed that the power of taxation is an 
ineident of sovereignty or dominion. The dominion, therefore, of 
one State for the purpose of taxation over persons, property, busi- 
ness, or the incidents of business, must exelude the dominion of other 
States over the same persons, property, business, and incidents of 
business at the same time. Neither in constitutional law in the 
United States nor in mathematies can the same property, persons, 
business, or incidents of business occupy two places and two sover- 
eignties at the same time. Hence, the taxation by Connecticut of 
credits, choses in action, bonds, notes, book accounts, verbal and 
other contracts, the incidents of actual business transaeted in Illinois, 
must be in legal effect extraterritorial taxation of snch business, and 
so an infringement and violation of the sovereignty of Illinois; or 
else it must be assumed that business does not include its incidents, 
or the whole its parts. 

Furthermore, if Connecticut has the power of taxing extraterri- 
torial contracts for the loan of money, she has the power to fix any 
rate and to diseriminate as to the States upon whose eitizens the 
burden shall fall; or she may adopt a rate that shall be prohibitory 
on contracts made by her citizens with citizens of designated States, 
or citizens of all the States, as her caprice may dictate. 

And in this way she may obstruct and to a great extent prevent 
interstate commerce, which the United States Supreme Court in re- 
peated instances (since the Kirtland case) has decided that the sepa- 
rate State governments can not under the Federal Constitution do 
either directly or indirectly. 

From these considerations, reasoning, and precedents the conelu- 
sions of Judge Foster would seem to have been incontrovertible— 
namely, that “the plaintiff,” Kirtland, “ was not Hable to taxation ”’ 
in Connectieut “for debts owing to him in Illinois”; and infer- 
entially that, although possibly warranted by the letter of the 
statute, the act was an attempt on the part of Connecticut to exer- 
cise extraterritorial dominion over persons, contracts, or business, 
and was, therefore, unconstitutional and void. It would also seem 
to be elear that if property in action (choses in action) is made by 
fiction of law an entity, having a silus in one State separate from 
the property which it represents in another State, an opportunity 
for the grossest inconsistencies will be perpetrated, and the most 
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inharmonious, arbitrary, and capricious tax laws and other laws will 
be enforced by conflicting legislation of States, required by constitu- 
tional obligations to “ give full faith and credit to the public acts of 
other States.” 

The Connecticut Court of Errors, however, dissolved the injunc- 
tion and dismissed the petition, Judge Foster alone out of a full 
bench of five dissenting. An appeal being next taken to the United 
States Supreme Court, the latter (in 1879) affirmed the judgment of 
the Connecticut court, the essential points of the opinion rendered 
by Mr. Justice Harlan being as follows: “The debt which the 
plaintiff, a citizen of Connecticut, holds against the resident of 
Tllinois is property in his hands. The debt, then, having its situs 
at the creditor’s residence, and constituting a portion of his estate 
there, both he and the debt are, for purposes of taxation, within the 
jurisdiction of the State. It is, consequently, for the State to deter- 
mine, consistently with its own fundamental law, whether such 
property owned by one of its residents shall contribute, by way of 
taxation, to maintain its government, and ‘its discretion in that 
regard is beyond the power of the Federal Government to supervise 
or control, for the reason that such taxation violates no provision of 
the Federal Constitution’; as manifestly it does not, as supposed 
by counsel, interfere in any true sense with the exercise by Congress 
of the power to regulate commerce among the several States; nor 
does it, as is further supposed, abridge the privileges or immunities 
of citizens of the United States, or deprive the citizen of property 
without due process of law, or violate the constitutional guaranty 
that the citizens of each State shall be entitled to all the privileges 
of citizens in the several States. 

“Whether the State of Connecticut shall measure the contribu- 
tion which persons resident within its jurisdiction shall make by 
way of taxes in return for the protection it affords them, by the value 
of the credits, choses in action, bonds or stocks which they may own 
(other than such as are exempted or protected from taxation under 
the Constitution and laws of the Unted States) is a matter which 
concerns only the people of that State, and with which the Federal 
Government can not rightfully interfere.” 

Tt remains but to indicate the legitimate deductions and conse- 
quences of this decision, and point out some of the circumstances 
pertinent to the treatment of the case when it was before the United 
States Court. 

Tn the first place, it decided that debts are property; a legitimate 
deduction from which is that the creation of debts creates property, 
and the extinguishment or payment of debts annihilates property; 
a conclusion which has not received the sanction of the judiciary, or 
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found a place in the tax system of any country other than the United 
States. Second, the decision next gave a miraculous power to resi- 
dence, by making it capable of producing property out of nothingt 
Third, it sanctioned the right of a State to subject its citizens to 
double taxation in respect to one and the same property, and in- 
dorsed the justice and morality of the act. If the situs of the prop- 
erty—1in the sense of an actuality—and the owner of a mortgage upon 
it, are within the territory of one and the same State, and the actu- 
ality is fully taxed by it, the separate and duplicate taxation of the 
mortgage would not be sanctioned except at the demand of the 
debtor, and which, as equivalent to his asking that the burden of his 
debt be angmented, he would be not likely to make. But when the 
actuality and the mortgage are in different States of one and the 
same nation, as was the situation in the Kirtland case, a different rule 
is held to prevail, whereby that which in one State was regarded as 
an incident of property, and as such properly exempt from taxation, 
becomes by mere transference to another State actual property, and 
so rightfully subject to taxation. 

Fourth. If debts are property, and rightful subjects for taxation, 
the sphere of the application of this principle should not be restricted 
to debts created by a mortgage, but should embrace every form of 
indebtedness created by the loan of capital—as promissory notes, 
book credits, and policies of life insurance—which are valuable to 
just the extent that they represent the indebtedness of the company 
issuing them to the holder of the policy. But if all the forty-four 
States of the Federal Union or the different countries of the rest 
of the world were to undertake to pursue capital in the form of 
debts due their respective citizens for the purpose of taxation, the 
resulting inextricable and disastrous confusion would be almost be- 
yond the power of imagination. 

Fifth. The United States Supreme Court held that there was 
nothing in the form of taxation involved in this case that interfered 
with the power of the Federal Government to regulate interstate 
commerce; but if, as was further held, there was no constitutional 
limitation on the exercise of the power of taxation by the State of 
Connecticut, and that the Federal Government ean not rightfully 
interfere with the measure of taxes that a State may impose on 
credits and choses in action that its citizens may own, it is difficult to 
see why Connecticut might not impose such taxes on all extrater- 
ritorial contracts of pecuniary value as would greatly impair or 
altogether prevent the commercial intercourse of her citizens with 
the citizens of other States. Finally, nothing more clearly exhibits 
the anomalous issues involved in this ease than the faet that it could 
not have come up before any of the courts of England, France, Bel- 
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gium, Germany, Switzerland, Italy, or Lower Canada; for in none 
of these countries are debts regarded in the light of property, subject 
to taxation. 

The following faets pertinent to the history of this case are also 
worthy of reeord: When the appeal from the decision of the Con- 
necticut Court of Errors was made to the United States Supreme 
Court, one of the most distinguished members of the bar of the State 
of New York, and who in repeated instances had commanded the 
respeet and attention of the former court, was moved, through his 
abstraet interest in the legal and economie prineiples involved in the 
case, to volunteer his services for its future argument and _ pres- 
entation to this high and final tribunal. But on the day assigned for 
its hearing, serious illness prevented his attendance on the court, 
and the case in question went before it practically without verbal 
argument, and mainly on the presentation of a brief. Some years 
after the decision was rendered, the then chief justice of the court 
(the late Morrison R. Waite) told the writer, in a familiar interview, 
that he had no recollection of the ease, and expressed much interest 
in a presentation of the economic points involved in it. 

Another facet especially worthy of the consideration of those 
who have been instrumental in enacting and defending statutes in 
respect to taxation in the United States whieh find no justification 
in economic principles, or any parallel in the laws or fiscal systems 
of other countries of high civilization, is, that sinee the final deci- 
sion in the Kirtland case, the State of Connecticut, where it origi- 
nated, has derived no material advantage from it. Nay more, a 
somewhat extensive inquiry made of its tax officials renders it doubt- 
ful if a single extraterritorial mortgage has sinee been made subject 
to taxation as property in the form of a debt in the State of Conneeti- 
eut. And the same is generally believed to be true of a vast number 
of mortgages of real estate—especially of farming lands of the West- 
ern States of the Federal Union—whieh in reeent years have been 
negotiated and sold by the large number of the so-called “loan and 
trust companies” in the Eastern States. The fact is, the American 
people, whose interests have ealled their attention to this form of 
taxation, regard it as unequal and unjust, and so elearly in the nature 
of double taxation on one and the same person and property, and an 
exaction, that evasion of it is clearly warranted; the whole record of 
experience under it constituting another demonstration of the fact 
that under a popular form of government any law regarded as unjust 
or unnecessary can not be efficiently executed; and to avoid the 
necessity of evasion it has now become almost the universal practice, 
in exceuting mortgages in the United States, that if the mortgage is 
made subjeet to taxation the mortgagee shall pay the taxes in addi- 
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tion to the interest on the loan of capital represented by the mort- 
gage. 

Nore.—In addition to what may be termed the historical elements of this celebrated 
case, the more strictly legal features of it, as set forth subsequent to the action of the 
United States Supreme Court, are here pertinent and worthy of consideration : 

No. 1. This ease seems from its very nature to involve questions of conflict of State 
dominion. It is admitted that Mr. Kirtland, the plaintiff, so far as the question of taxation 
at issue is concerned, has not been assessed and taxed npon his body, person, poll, or bead, 
or for any substance, the embodiment of labor, and whieh alone constitutes property, owned 
or possessed by him within the territory of Conneeticut; nor for any business transacted by 
him within the State. The plaintiff has, however, been assessed and taxed for dealing in 
money or doing the business of loaning money, by an assessment and taxation of bonds and 
mortgages made in Ilinois—the necessary incidents and evidence of the business of money 
lending, performed by himself or through a resident agent in the State of Mlinois. It is 
coneeded that the loans were actually made at Chicago in the State of Hlinois, as the bonds 
and mortgages taken state that all the business and aets connected with the loaning and 
reloaning were actually done, from time to time, there, that the obligations were payable 
there, and that the contracts of loan were strictly Illinois contraets, to be interpreted as 
valid or invalid and as to their force and effect aceording to the laws of that State. 

The State of Illinois imposes a tax on resident agents making loans in that State; but it 
is not important to inquire whether in this instance the business of loaning was done through 
a resident agent or what that State does actually tax, but what she can constitutionally tax 
by virtue of her dominion and sovereignty. Tlinois can undoubtedly tax, if the tax is not dis- 
eriminating but uniform on residents and nonresidents, all occupations and also all business 
transacted within her borders. She ean tax money dealers or money lenders by license or 
otherwise, and she can impose stamp or other taxes and to any degree, in her discretion, 
on all contracts at the time when made within her jurisdiction. No other State has concur- 
rent jurisdiction over any legitimate subject of taxation within her jurisdiction. Her sover- 
eignty in taxation is absolute except as limited by the national Constitution. But the sover- 
eignty of coequal States involves a full recognition of the dominion and sovereignty of all 
sister States, and hence section 1, Article IV, of the United States Constitution requires that 
“full faith and credit shall be given to the public acts, records, and judicial proceedings of 
other States.” This is a compact of noninterference in the dominion of other States in mat- 
ters of taxation or in reference to other subjects of State dominion. The power of taxation 
is an incident of sovereignty or of dominion. The dominion, therefore, of one State for the 
purpoze of taxation over persons, property, or business, or the incidents of business, must 
exclude the dominion of other States over the same persons, property, business, and inci- 
dents of business at the same time. Neither in constitutional law in this country nor in 
mathematies can the same persons, property, business, and incidents of business occupy 
two places or sovereignties at the same time. The taxation by Connecticut of credits, 
choses in action, bonds, notes, book aceounts, verbal and other contracts, the incidents of 
actual business transacted in Hlinois, must be in legal effect extraterritorial taxation of a 
part of such business, or otherwise it must be assumed that the incident is not a part of 
the principal. The making of contracts is of itself 2 business in the strictest sense, nor 
ean any business exist without the power to make contracts written or verbal. Money can 
not be loaned unless there is a business of lending money, and for the time being the voca- 
tion of a money lender. The amount or duration of a business in a State can have no 
influence on the question of the jurisdiction of the State over the business or the transac- 
tion. A State can tax all sales at auction, including the sales of goods in unbroken pack- 
ages owned by nonresidents and just brought into the State and sold by nonresidents or by 
resident agents (Woodruff vs. Perham, 8 Wallace 123). In New York mere wandering ped- 
dlers are taxable on money invested in business in every town in which they peddle, If 
actually assessed in more than one town the same year the remedy is to appeal’to the assess- 
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ors (Hill vs. Crosby, 26 Howard, par. 413). It would seem that business, occasional, tran- 
sient, or permanent, transacted in a State by a resident or nonresident, by the force of 
State sovereignty, may be made subject to a uniform rule of taxation. 

Extraterritorial taxation can have no force in American jurisprudence. Protection and 
taxation are correlative terms. Protection to that portion of property not taken or ab- 
sorbed by the tax is the consideration or compensation for all legitimate taxation, and 
extraterritorial taxation is therefore a mere arbitrary “ taking of private property without 
due process of law.” When property is not protected by the law of a country or of a State 
and beyond the process of its courts, there can be no power to tax it (this principle is 
manifestly as applicable to business as to property—Rice vs. the United States, 4 Wheaton 
246). In the foreign-held bond case, 15 Wallace 319, the United States Supreme Court 
said that “ property lying beyond the jurisdiction of the State is not a subject upon which 
her taxing power can be legitimately exercised. Indeed, it would seem that no adjudication 
should be necessary to establish so obvious a proposition. The power of taxation, however 
vast in its character and searching in its extent, is necessarily limited to subjects within the 
jurisdiction of the State. These subjects are persons, property, and business.” 

These admitted facts and the opinions cited indicate that Connecticut is endeavoring in 
this case to enforce an extraterritorial tax on extraterritorial business, and a further con- 
sideration of the subject might here be dismissed, but a more detailed examination may 
show more clearly the unconstitutionality of this arbitrary exaction. 


Errecr or taE Fourteenth AMENDMENT OF THE CONSTITUTION 
or Tue Unirep Srares in Resrecr ro TuE ARBITRARY APPROPRIA- 
tion OF Property By Taxation orn Oruerwise.—Another point 
preliminary to reform, and in respect to which it is important that 
there should be a clear understanding on the part of the people, is 
that there is a broad and philosophical distinction between “ taxa- 
tion” and “arbitrary ” taking. It is often assumed that a State, 
because of its sovereignty, may, through form of law and delegated 
authority, deal with the persons and property of its subjects as it 
may sce fit; and, repugnant as this assumption is to the principles 
which are assumed to constitute the foundation of all free govern- 
ment, it is not to be denied that previous to the adoption of the 
fourteenth amendment of the Constitution of the United States 
in 1868, it would be difficult to show that restraint existed upon the 
complete sovereignty of the States of the Federal Union over persons 
and property within their unquestioned jurisdiction; the right to 
hold a certain class of their population in slavery, and the right to 
take private property for public purposes without making any com- 
pensation, being illustrative of the exercise of such arbitrary powers 
in the utmost extreme. But since the decision of the United States 
Court in the Kirtland ease, the same court has for the first time given 
a decided opinion on this subject, unmistakably as follows: “ There 
is no such thing in the theory of our Government—State or national 
—as unlimited power in any of these branches. The executive, the 
legislative, and the judicial departments are all of limited and de- 
fined powers. There are limitations of power which arise out of the 
essential nature of all free governments, implied reservations of 
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individual rights, without which the social compact could not exist, 
and which are respected by all free governments entitled to the name. 
Among these is the limitation of the right of taxation”? (Loan Asso- 
ciation vs. Topeka, 20 Wallace, 658). 

In connection with this general subject, the opinion expressed by 
Chief-Justice Marshall is also historically worthy of notice. It had 
its origin in the case of Baron vs. The Mayor of Baltimore, in which 
the city of Baltimore, in the exercise of its corporate authority over 
the harbor, ete., so diverted certain streams of water that they made 
deposits of sand and gravel near the plaintiff’s wharf, and thereby 
prevented the access of vessels to it. A writ of error was taken from 
the judgment of the Maryland Court of Appeals, refusing damages, 
to the Supreme Court of the United States, on the ground that this 
decision was in violation of the fifth amendment to the Constitu- 
tion of the United States, which prohibits the taking of public prop- 
ery for private use without just compensation; the plaintiff con- 
tending further, “ that this amendment, being in favor of the liberty 
of the citizens, ought to be so construed as to restrain the legislative 
power of a State, as well as that of the United States.” The court, 
however, by Chief-Justice Marshall, held that this amendinent of 
the Constitution “is intended solely as a limitation on the exercise 
of power by the Government of the United States, and is not ap- 
plicable to the legislation of the States”; which was equivalent to 
saying, viz., that if the several States choose to arbitrarily take or 
confiscate the property of any of its citizens, there was no higher 
sovereignty to restrain them. 

At the close of the late civil war, however, when it was deemed 
desirable by Congress to impose some restrictions on the recon- 
structed States, so as to prevent the former disloyal element of their 
population, in the event of the contingency of regaining legislative 
power, from dealing arbitrarily or unjustly with any class of their 
fellow-citizens who might happen to be obnoxious, the following 
clause was made a part of the fourteenth amendment, and through 
its adoption has become the supreme law of the land: “ Nor shall 
any State deprive any person of life, liberty, or property without 
due process of law.” 

Now, the force of this amendment obviously depends upon the 
meaning of the last clause, “ due process of law’; and it is also clear 
that “due process of law” does not mean a procedure in conform- 
ity with any law which a State legislature might enact, or with any 
provision which the people of a State might put in their Constitu- 
tion; for if such be the interpretation of this phrase, then this 
clause of the fourteenth amendment referred to would practically 
read as follows: “ Nor shall any State deprive any person of life, 
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liberty, or property, except in conformity with such laws as it may 
enact.” 

The general meaning of the phrase “ due process of law,” and of 
the synonymous expression “law of the land,” has, however, been 
made so often the subject of discussion and legal decision as to be in 
no sense a matter of doubt. Mr. Webster, in the Dartmouth College 
case, defined these terms as follows: “ By the law of the land is 
most clearly intended the general law, which hears before it con- 
demns, which proceeds upon inquiry, and renders judgment only 
after trial. The meaning is that every citizen shall hold his life, 
liberty, property, and immunities under the protection of the gen- 
eral rules which govern society. Everything which may pass under 
the form of an enactment is not the law of the land.”’? And in com- 
menting on this definition, Justice Cooley, in his treatise on Constitu- 
tional Limitations, uses this language: “ This definition of Mr. Web- 
ster is apt and suitable as applied to judicial proceedings, which can 
not be valid unless they proceed upon inquiry, and render judgment 
only after trial. It is entirely correct, also, in assuming that a 
legislative enactment 1s not necessarily the law of the land. The 
words ‘by the law of the land,’ as used in the Constitution, do not 
mean a statute passed for the purpose of working wrong. That con- 
struction would render the restriction absolutely nugatory, and turn 
this part of the Constitution into mere nonsense. Due process of 
law,” therefore, continnes Judge Cooley, after reviewing the inter- 
pretations of various other authorities, means “such an exertion of 
the powers of the Government as the settled maxims of law sanction, 
and under such safeguards for the protection of individual rights 
as these maxims prescribe.” 

“The very idea of taxation, the very elements of the terms tax 
—taxation—implies that it is an imposition or levy upon persons or 
property in due course or order, treating all alike in the same condi- 
tion and circumstances. The burden of taxation must be equalized 
by this mode in order to preserve its character. It is in any view 
taking private property for public use; and it can not be so taken 
without an equivalent both as to the Government or the citizens. It 
is not competent for the Government to convert private property to 
public use, by way of taxation and without compensation, any more 
than by any other mode.”—Red/field. 

Now, the exact applicability of the fourteenth amendment in 
restraining the several States in the exercise of their so-called “ tax- 
ing powers ” would appear to be this: 

Taxation implies protection. It is held by every authority to be 
the equivalent for the protection which the Government affords to 
the property of its citizens. When, therefore, a State (like Connecti- 
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cut) taxes property, either directly or directly, out of its territory 
and jurisdiction, which it can not protect, and which its processes 
ean not reach, the act is not taxation, but a mere arbitrary exercise 
of power; not in accordance with any “ process of law,” and forbid- 
den by the Constitution of the United States, and as involving a 
principle under the Constitution. Furthermore, the question of 
restraining a State from the exercise of such arbitrary powers would 
seem to be one legally within the right of any citizen aggrieved, in 
virtue of the fourteenth amendment, to carry from the courts of his 
own State to the Supreme Court of the United States. As another 
method by which a citizen of a State aggrieved by the imposition of 
an ex-territorial taw might test the constitutionality of the same, 
the following is also worthy of consideration: 

A eitizen of Connecticut, for example, taxed on personal prop- 
erty in Hhinois, might obtain a writ of certiorari in an Illinois court, 
and raise the question that, inasmuch as personal property is held in 
law to follow the person, the property in question was not taxable 
in Illinois. And after the courts of Illinois had rendered an adverse 
judgment, as they undoubtedly would, the owner taxed for the same 
property in Massachusetts could obtain a writ of certiorary in the 
courts of that State, and raise the following questions: 

1. Want of jurisdiction in respect to the property on the part of 
the State of Massachusetts. 

2. Violation of the Constitution of the United States in denying 
full faith and credit to the “ public acts (tax laws of Illinois) and 
judicial proceedings ”’ of a sister State. 

It needs no argument to prove that under the provisions of the 
Constitution of the United States, above referred to, both the laws 
and judicial proceedings of one State are as valid and as much to be 
respected in another State as the laws and judicial proceedings of the 
latter State itself. If the courts of Massachusetts, following prece- 
dents in that State, should decide that personal property situated 
beyond the State follews the person residing in Massachusetts, and so 
disregards the judicial proceedings and public acts of Dhnois, a 
question under the Constitution of the United States would arise, 
which would give jurisdiction in the United States Court. And as 
one and the same thing can not oceupy two places at the same time, 
the Federal court must finally decide in which State is the situs 
of the property for taxation in the case presented. The principle 
involved in this case would seem to be identical with an attempt on 
the part of a State to convict a citizen for an offense committed be- 
yond her jurisdiction, in respect to which judgment had already been 
rendered in a sister State, where the offense had been committed. 

As further bearing upon this subject, reference is made to the 
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following judicial decisions: The Court of Errors of New York, 
some years ago, decided that private property could not be forcibly 
taken for a private road, even if compensation was made by the 
party benefited, because the aet was the taking property arbitrarily, 
and not aceording to due process of law. 

The national bank act acknowledges, and the courts of the United 
States have so held, that a bank has a situs and its shares a situs 
where the bank is located, and not where the stockholders reside. 
The national bank act, therefore, discards the usual State principle 
of taxation, that personal property follows the owner. 

The principle that two States can not tax at the same time the 
same property, and that a State can not tax property and rights to 
property lying beyond her jurisdiction, has been also affirmed by the 
Supreme Court of the United States (December, 1868), in the case 
of The Northern Central Railroad vs. Jaekson (7 Wallace, 262). 
The railroad corporation in question, extending from Baltimore 
in Maryland to Sunbury in Pennsylvania, was the result of the 
consolidation of four railroad companies, one ineorporated by 
the State of Maryland and three by the State of Pennsylvania. 
The latter State imposed a tax of three mills per dollar of the prin- 
cipal of each bond issued by said road, which tax the company, at 
their office in Baltimore, dedueted from the coupons of the bonds 
of said consolidated road held by Jackson, an alicn, resident in Ire- 
Jand. 

The court, by Mr. Justice Nelson, decided adversely to the 
tax, on the ground that the bonds were issued upon the credit of the 
line of road, a portion of which was within the jurisdiction of the 
State of Maryland, and that the seeurity, bound and pledged for the 
payment of the bonds and of the interest on them, embraced the 
Maryland portion of the road equally with that portion situated in 
the State of Pennsylvania, respecting which condition of affairs the 
court used the following language: 

“Tt is apparent, if the State of Pennsylvania is at liberty to tax 
these bonds, that to the extent of this Maryland portion of the road 
she is taxing property and interests beyond her jurisdietion. Again, 
if Pennsylvania ean tax these bonds, upon the same principle Mary- 
Jand can tax them; this is too apparent to require argument. The 
consequence of this, if permitted, would be double taxation of the 
bondholder. The effect of this taxation is readily seen: a tax of 
three mills per dollarof the principal, at an interest of six per centum, 
payable semi-annually, is ten per centum per annum of the inter- 
est; a tax, therefore, by each State at this rate amounts to an annual 
reduction from the coupons of twenty per eentum; and if this con- 
solidation of the line of road had extended into New York or Ohio, 
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or into both, the deduction would have been thirty or forty. If’ 
Pennsylvania must tax bonds of this description, she must confine tt 
to bonds issued exclusively by her own corporations. Our conclu- 
sion is that to permit the deduction of the tax from the coupons in 
question would be giving effect to the acts of the Pennsylvania 
Legislature upon property and interests lying beyond her juris- 
diction.” 


EVOLUTION AND TELEOLOGY.* 


By rue Rev. Dr. J. A. ZAHM, C.S.C., 
PRESIDENT OF THE ANTHROPOLOGICAL SECTION, 


N the present paper it is not my purpose to discuss the evidence 
in favor of evolution or the arguments which may be urged 
against it. This has been done quite thoroughly in our previous 
meetings at Paris and Brussels. I shall assume evolution as proved, 
or rather, that it is the only working theory which is competent to 
meet the demands of modern science. As against the alternative 
theory of creationism the evidence, I think, all must admit, is over- 
whelmingly in favor of evolution. I am quite willing to agree with 
our retiring president, M. le Marquis de Nadaillac, that as yet the 
theory is not proved by any demonstrative evidence, for the simple 
reason that, in the very nature of the case, anything approaching 
an absolute demonstration, at least in our present state of knowledge, 
is impossible. But, notwithstanding this, even the most skeptical 
must concede that evolution is a probable theory, and this is all that 
need here be claimed. 

I freely grant that, a priori, creationism is quite possible, but is 
it probable? Science answers “ No.” As to affording any positive 
evidence in behalf of the special creation of species, it is absolutely 
mute, and the negative evidence is of such a character that there 
are few, if any, serious men of science who are willing to consider 
it as having any weight whatever. A priori, creationism is possible; 
a postervori, it is so highly improbable as to be practically ruled out 
of court. Indeed, those who still cling to the theory rely either on 
negative evidence, which in such questions is never conclusive or sat- 
isfactory, or appeal for support of their view to the account of crea- 
tion given in the book of Genesis. They assume that the Genesiac 
narrative is to be interpreted literally, whereas all contemporary 
biblical scholars of note declare that it is to be understood not liter- 
ally but allegorically. Nor is there anything new in thus envisag- 
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ing the scriptural record, for it was, as is well known, the view 
accepted by some of the most illustrious of the Greek and Latin 
Fathers. The Alexandrine school was almost a unit in favor of 
allegorism as against literalism.* All are familiar with the conten- 
tion of the late Bishop Clifford, who regarded the first thirty-four 
verses of Genesis as a ritual hymn, and as nothing more than a pre- 
lude to what follows. [ven some of the most conservative of our 
modern commentators of Scripture freely admit that the history of 
creation, as unfolded in Genesis, may be understood in an allegorical 
as well as in a literal sense. From this is manifest how weak is the 
argument in favor of creationism which is based solely on the Gene- 
siac narrative. 

The argument founded on the doctrine of the fathers is of no 
more weight than that based on Scripture, while that which may be 
adduced from the teachings of modern biblical research is practi- 
eally nil. Creationism, then, I repeat, is possible, but there is 
nothing in a reasonable interpretation of Genesis which makes it at 
all probable, while all the conclusions of contemporary science ren- 
der it not only in the highest degree improbable, but also exhibit 
it as completely discredited and as unworthy of the slightest con- 
sideration as a working hypothesis to guide the investigator in the 
study of Nature and Nature’s laws. 

But this en passant. My theme is not evolution, but rather the 
bearing of evolution on teleology, or the doctrine of the final causes 
of things. Paley, Chalmers, and the authors of the Bridgewater 
Treatises laid special stress on the argument from design, and, indeed, 
the chief object they had in view in writing their books, which were 
classics in their day, was to exhibit the purposiveness of Nature, to 
prove that from the evidence of design, which is everywhere mani- 
fest in the visible universe, we must necessarily infer the existence of 
a designer. And so conclusive was the argument, as then framed, 
that even the most skeptical and those most opposed to revealed truth 
were forced to admit that the facts of Nature bear witness to the 
existence and controlling influence of mind in the universe. Vol- 
taire declared, “ Rien n’ébranle en mot cet axiome, tout ouvrage dé- 
montre un ourvrier”; and IIume, in words no less positive, aftirmed 
that “the whole frame of Nature bespeaks an intelligent maker.” 

With the appearance, however, of Charles Darwin’s epoch-mak- 
ing Origin of Specics it was at once recognized on all hands that the 
degen argument had to be materially modified if it were any longer 
to have the slightest validity. As for the exponents of the ee tat 
ical school of lilose pte especially those who rejoice in the new- 
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fangled name of Monists, they loudly and triumphantly proclaimed 
’ that it was all over with teleology, and that it could, without further 
ado, be relegated to the limbo of exploded theory and fanciful hy- 
pothesis. Biichner asserted that “ modern investigation and natural 
philosophy have shaken themselves tolerably free from these empty 
and superficial conceptions of design, and leave such childish views 
to those who are incapable of liberating themselves from such anthro- 
pomorphie ideas, which, unfortunately, still obtain in school and 
Church to the detriment of truth and science.” * And Haeckel, 
with his usual dogmatism, writes, “I maintain with regard to the 
much-talked-of purpose in Nature, that it really has no existence ex- 
cept for those persons who observe phenomena in plants and animals 
in the most superficial manner.” + 

The more profound and philosophic men of science did not, 
however, share the notions of Haeckel and Biichner. They ad- 
mitted, it is true, that the teleology of Paley and of the authors of the 
Bridgewater Treatises was no longer tenable, but they did not, there- 
fore, conclude that teleology was completely annihilated. Far from 
it. Teleology, they said, must be modified so as to meet the de- 
mands of modern science and research, and, as so modified, it is 
stronger, nobler, and more comprehensive than ever before. So 
thought among others Huxley and Gray, and so think also Wallace, 
Mivart, and the Duke of Argyli. 

“The most remarkable service to the philosophy of biology ren- 
dered by Mr. Darwin,” writes Huxley in his Darwiniana, “is the 
reconciliation of teleology and morphology, and the explanation 
of the facts of both which his views offer. . . . It is necessary to 
remember that there is a wider teleology which is not touched by 
the doctrine of evolution, but is actually based upon the fundamental 
principle of evolution.” £ 

America’s great naturalist, Prof. Asa Gray, is no less explicit. 
“Tet us,” he says, “recognize Darwin’s great service to natural 
science in bringing back to it teleology, so that, instead of morphol- 
ogy versus teleology, we have morphology wedded to teleology.” * 

“The idea of development in all its logical forms,” declares the 
Duke of Argyll, in his late admirable work, The Philosophy of Be- 
lief, “is not antagonistic to, but in perfect harmony with, the idea 
of purpose. Design, from first to last, from its first conception to 
the attainment of its farthest aims, is, and so far as we know, must 
Le a process of development. That development may be slow, or it 
may be quick and sudden in its steps. It may be effected in ways 
widely various, as by outward building or inward growth, but its 
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one essential character remains unchanged. It is a peculiar relation 
of cause and effect operating in time and exhibiting the one essen- 
tial characteristic of having been directed in the past, and of being 
continually directed in the present, to some end which is future, 
the direction being of that nature which we instinctively and 
accurately call an aim.” * 

In a recent article on Darwinism and Design, in the Contem- 
porary Review,t Prof. F. C. 8. Schiller concludes his interesting 
contribution as follows: 

“We have discussed so far only mechanical theories of evolu- 
tion. But in itself evolution is not necessarily bound to be me- 
chanical; it is perfectly possible to regard it as the gradual working 
of a divine purpose. And once we adopt the evolutionist stand- 
point, it is clear that the argument from design is materially and per- 
ceptibly strengthened: (1) Positively, because evolutionism lets us, 
as it were, behind the scenes and shows us how means are adapted 
to ends in the gradual process of evolution. This renders easier and 
more comprehensive the belief underlying all teleology in a power 
that intelligently adapts means to ends. (2) Negatively, evolution- 
ism greatly weakens the objection to the teleological argument based 
on the imperfection of existing adaptations. We are no longer com- 
pelled to proclaim everything perfect; it suffices that we can find 
nourishment for the faith that everything is being made perfect. 

“Tf, then, evolutionism strengthens the argument from design, 
the latter indirectly owes a debt of gratitude to the theories which 
have led to the general adoption of the evolutionist standpoint. And 
among these Darwinism stands pre-eminent. Evolutionism was as 
old as one of the earliest Greek philosophies; but it was not until 
Darwinism made it a household word that it could force its way into 
the consciousness of men at large. And as a philosopher who re- 
gards evolutionism in some form as affording the most hopeful 
method of approaching the mystery of existence, I am inclined to 
hold that when historical perfection has cleared away the mole-hills 
we have made into mountains, it will be here that will be found 
Darwin’s most momentous and enduring service to knowledge and 
to mankind.” 

From the foregoing it would seem that all unbiased minds 
should be forced to acknowledge that teleology, far from being weak- 
ened or completely eliminated from the circle of the sciences, is, on 
the contrary, demonstrably in a far more impregnable position than 
ever before. We have, however, to deal with a certain class of 
agnostics who insist on reducing everything in creation to force 
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and matter, and all the phenomena which can come under our 
observation to the action of force on matter, or to the fortuitous 
clash of atoms and molecules. They wish to eliminate from their 
discussions all reference to a creative, directive and intelligent Mind, 
for, as they contend, such a mind is not only unnecessary but is 
something which is absolutely unknowable and unthinkable. £lim- 
inating mind from the universe means eliminating purposivencss 
from Nature, and carries with it, of course, the destruction of all 
forms of teleology. 

Herbert Spencer’s works, for instance, are remarkable for their 
undisguised attempt entirely to eliminate all teleological language 
and eschew all teleological implications. But, strive as he may, 
the great corypheus of agnosticism is utterly unable, even in the 
simplest definitions, to find language that does not, directly or in- 
directly, imply aim and purpose, and, consequently, an intelligent 
designer. Thus, in his Principles of Biology, he says that “ physi- 
ology, in its concrete interpretations, recognizes special functions 
as the ends of special organs; regards the teeth as having the office 
of mastication; the heart as an apparatus to propel blood; this 
gland as fitted to produce one requisite secretion, and that to pro- 
duce another; each muscle as the agent of a particular motion; each 
nerve as the vehicle of a special sensation or a special motor im- 
pulse.” * 

All this, however, is teleological language of the most pro- 
nounced character. It is seen in the word “ function,” which im- 
plies adaptation and, consequently, preparation and purpose; it is 
seen in the word “end,” which here signifies “aim”; it is seen 
in the word “apparatus ”’—ad-paralus—which means a mechan- 
ism contrived for a specific purpose or operation—a means devised 
for obtaining some special end, for accomplishing something which 
has been foreseen and intended. Similarly the words “ office,” 
“agent,” “fitted to,” “recognizcs,” are all teleological, and replete 
with the idea of mental purpose. In spite, then, of all agnostic 
philosophy, in spite of all abstractions which would distort the 
original signification of words, we have in this simple definition of 
Spencer’s words which are positively surcharged with teleology. 
But they do no more than express what the observer actually sees 
and what actually takes place in the economy of Nature. In spite, 
therefore, of all his attempts to avoid teleological terms, Spencer, 
like others of his school, is foreed, by the very nature and structure 
of language, to employ them and to make use of expressions which 
indicate aim, preparation, purposiveness; which imply intelligence, 
foresight, design, a designer. 
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One of the reasons, no doubt, why certain modern philosophers 
and men of seienee have made such onslaughts on teleology is to be 
found in the too common attribution to teleologists of a crude 
anthropomorphic conception of the Deity. “The idea of a superin- 
tending and designing Mind ” conveys, it is asserted, “an unworthy 
idea of a Supreme Being. It lowers the Creator to the level of an 
artificer.” 

“ But, whether the idea be unworthy or not, it is fair to remem- 
ber,” as a writer in a recent number of the London Quarterly Re- 
view pertinently remarks, “ that, if Supreme Mind works in Nature, 
it can only be through such mental characteristics as are recog- 
nizable by men that such a mind could disclose itself. The objec- 
tion demands a loftiness of method which would serve to conceal 
its intelligence from the intelligent creatures of its hand. But, 
further, the divine working is not wholly like the human; it is 
loftier; it is not the process of a mere artificer. Man produces 
manufactures; the Divine Mind produces growth and development. 
It thus works in a fashion more majestic than man’s. This concep- 
tion of the difference between divine and human working does not 
dissipate the impression that mind works in Nature. There is a 
distinction in man’s workmanship between the mental econeeption 
and mechanical execution. ‘This is a real and constant distinction. 
In Nature this distinetion disappears, but the important question 
here is, Is the conceiving mind lost in the mechanical artificer? 
This is preeisely what does not happen. In the slow, orderly, and 
well-directed proeesses of Nature it is the lower—the artificer— 
action which vanishes; the evidence of the ruling mind remains un- 
impaired. The objection, therefore, rests on an incomplete analysis. 
It confounds the high functions of a conceiving mind with the far 
lower functions of a mere executive mechanic.” * 

Another reason for the prevalent confusion of thought regard- 
ing the relation of teleology to evolution arises from erroneous 
notions entertained by so many respecting the true signification of 
creation and evolution. They fail to distinguish between absolute 
ereation ex nihilo and derivative creation. Absolute creation em- 
braces only spiritual intelligences and the material elements of 
which the universe is composed. Derivative creation, on the con- 
trary, means only the formation of something from pre-existing 
material, and includes all organic and inorganic compounds, all 
forms of vegetable and animal life, for all these have been produced 
from those elementary bodies which eonstitute alike the earth and 
all the orbs of the firmament. Only absolute ereation, therefore, 
is creation properly so called. Derivative creation, however, is 
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nothing more than development under the action of the laws of 
Nature imposed by God on the elements in the beginning. It is 
evolution from lower to higher forms under the action of what St. 
Thomas calls the Divine Administration, and in consequence of the 
action of what St. Augustine terms seminal reasons—rationes semt- 
nales. Absolute creation is direct, immediate, supernatural; de- 
rivative creation is indirect, and is effected by the Almighty through 
the agency of secondary causes. In the beginning God created the 
elements once for all, but on these simple elements he conferred the 
power of evolving into all the countless forms of beauty which now 
characterize the organic and inorganic worlds. What, then, the 
older theologians called secondary or potential creation or formation 
—development under the guidance of God’s providence—we may 
now call, and with the utmost precision of language, evolution. 
For God, as St. Augustine observes, did not create animals and 
plants directly, but potentially and causally—in fiert, in causa; 
potentialiter atque causaliter. This, however, is theistic evolution, 
not agnostic evolution which relegates God to the region of the un- 
knowable; nor atheistic evolution which finds in the chance interac- 
tion of eternal force and eternal matter an adequate explanation of 
all the problems of the existing universe. For, let me insist, evolu- 
ion does not and can not account for the origin of things. The best 
it can do is to throw some light on their historical development; and 
this for the simple reason that it does not and can not deal with the 
origin of things, but only with the modus creandi, or rather with 
the modus formandt, employed by Omnipotence, after the universe 
had been called into existence by divine Mat. “ Evolution, then,” 
as [ have elsewhere shown,* “ postulates creation as an intellectual 
necessity, for if there had not been a creation there would have been 
nothing to evolve, and evolution would, therefore, have been an 
impossibility. 

“ And, for the same reason, evolution postulates and must pos- 
tulate a Creator, the sovereign Lord of all things, the Cause of 
causes, the terminus a quo as well as the terminus ad quem of all 
that exists or can exist. But evolution postulates still more. In 
order that evolution might be at all possible, it was necessary that 
there shonld have been not only an antecedent creation ex nihilo, 
but also that there should have been an antecedent involution or 
creation in potentia. To suppose that simple brute matter could, 
by its own motion or by any power inherent in matter as such, have 
been the sole efficient cause of the evolution of organie from inor- 
ganic matter, of the higher from the lower forms of life, of the 
rational from the irrational creature, is to suppose that a thing can 
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give what it does not possess, that the greater is contained in the less, 
the superior in the inferior, the whole in a part.” 

Still another difficulty for the opponents of teleology arises from 
their inability to understand the purpose of many things in Nature. 
This, however, far from being an objection to the argument from 
design, should only make one more conscious of his ignorance, and 
of the limitation of human knowledge. If we can discern manifest 
evidence of design—and this no reasonable man can deny—in even 
a few things, and if, of the manifold purposes exhibited in any given 
object, we can discover but one, we have evidence which is quite 
sufficient for the validity of the design-argument, and quite suf- 
ficient, likewise, to meet all the requirements of the teleologist. 

It is, indeed, passing strange that those who are always so prompt 
to deny the existence of purpose in Nature, when there is question of 
teleology, or when theological implications are suspected, are the 
very first to insist on the evidence of mind and purpose when in 
their own case it is demanded by the exigencies of argument or dis- 
covery, and especially when it is demanded by the exigencies of 
special pleading. 

A case in point is the argument for the great antiquity of man 
based on the existence of arrowheads and flint flakes, found in cer- 
tain deposits whose age is indisputable. Contrary to the traditional 
view regarding the recent advent of man on earth, we have anti- 
teleologists who claim as the date of the appearance of our race 
one which carries us back tens, yea, hundreds of thousands of years. 
And on what do they base their argument? On evidences of mind 
and purpose. ‘The arrowheads and flint flakes, they declare, and 
rightly, could not have been fashioned by chance; they could not 
have been formed by even the highest representatives of the brute 
creation. They indicate intelligence, design. They must, therefore, 
have been produced by man. Man, therefore, must have existed 
long prior to the period usually assigned as the date of his apparition 
on our planet. 

Now, while no one can object to the argument, as thus presented, 
we find it strangely inconsistent that its validity should be ques- 
tioned where the evidence of mind and purpose is far more striking 
—to wit, in the multifarious phenomena of the universe, all of which 
betoken far more than human intelligence and power. I shall here 
limit myself to only a single but a most telling illustration—the 
preparation of the world as the dwelling place of man. The storage 
of coal as fuel, the introduction of certain plants and animals shortly 
before the advent of our species, and in strict correlation with it— 
plants which were almost indispensable as articles of food, and the 
appearance of animals, such as the sheep, cow, and horse, which 
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contribute so materially to our comfort and enjoyment—can never, 
by any sane man, be regarded as the result of mere fortuity, or of the 
blind and indeterminate action of force on matter. No, the whole 
grand march of development from the Archzean to the Quaternary 
period, from the simplest forms of life to the most complex, from 
monad to man, all speak in the most eloquent and unequivocal 
language of mind and providence, of a Being who foresees, designs, 
direets, governs; who in the language of Holy Writ “ reacheth 
from end to end mightily and ordereth all things sweetly ”; “ Who 
hath ordained all things in measure, and number and weight.” 

But teleologists, while maintaining that design and purpose are 
everywhere manifest in Nature, and while proclaiming that every- 
thing is under the government of law, are not guilty of the error 
into which materialistic scientists so often lapse—that is, of regard- 
ing law as a cause, or a power, or as a kind of demiurge independent 
of the Deity. Far from it. Law in itself is nothing, does nothing, 
explains nothing. Law is not a force, is not an agent, is not and can 
not be the efficient or operative cause of anything whatever. Law 
is only the method according to which foree acts; it is but the ex- 
pression of the mode of divine action. Seienee has been able to 
discover a few of the laws of Nature, as it has been able to disclose 
evidences of design and purpose in the divers realms of creation. 
And as from the few known laws of Nature men of science are 
justified in asserting that the entire universe and all it contains are 
governed by law, so also is the teleologist, from the knowledge he 
already possesses, equally warranted in declaring that not only the 
world as a whole, but also everything in it, attests the presence and 
action of Mind and exhibits such obvious traces of purposiveness 
that it may truthfully be affirmed that the doctrine of final causes 
reposes on as firm a basis as does the teaching, universally accepted, 
that the whole of Nature, animate and inanimate, is under the con- 
trol of divinely imposed law. 

No, it is not true that teleology has been banished from science 
and theology by recent research, or by the confirmation which is 
daily being given to the theory of evolution. Teleology has been 
modified, not destroyed. Jt has been expanded and ennobled and 
rendered more subtle and comprehensive than ever before. We 
now no longer look upon the Creator as directly producing the 
myriad species of plants and animals which variegate and beautify 
this earth of ours, but we regard him as operating through second- 
ary agents—creatures of his hand, ministers of his wisdom and 
power. He is not the immediate cause of the infinitude of forms 
which characterize the organie and inorganie worlds, but rather the 
Causa Causarum. He is not, as St. Athanasius observes, a car- 
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penter, but a creator—xriatns od teyvirns. In the beginning he 
created all things and then impressed on them the power of de- 
velopment, of evolving into the innumerable species we now behold. 
All things existed in idea before they existed in fact, and the design 
and purpose which are revealed in animate and inanimate Nature 
are the witnesses of the foresight and providence of creative wisdom. 

Paley and the older school of teleologists pointed to a watch as 
a beautiful and convincing evidence of design. ‘To the modern 
teleologist, studying the universe in the light of evolution, it is not 
simply a watch that presents itself as a witness of purpose running 
through all things created, from atom to star, but it is a watch 
which is competent to produce other and better watches. God 
makes things, it is true, but he makes them by making them 
make themselves. Similarly, we read purpose in Nature not only 
by limiting our view to the present and to simple individuals, but 
also, and more particularly, by studying the species and the class 
to which individuals belong, in the hight of their past history or in 
the changes they may undergo in the future by reason of varied 
conditions or continued development. In the words of Mr. Aubrey 
L. Moore: “If ontogeny, the history of the individual, gives us no 
answer, we fall back on phylogeny, the history of the race. Organs, 
which on the old theory of special creations were useless and mean- 
ingless, are now seen to have their explanation in the past or in the 
future, according as they are rudimentary or nascent. There is 
nothing useless, nothing meaningless in Nature, nothing due to 
caprice or chance, nothing irrational or without a cause, nothing 
outside the reign of law. This belief in the universality of the reign 
of law is the scientific analogue of the Christian’s belief in Provi- 
denice. 


THE principal feature in the orography of South America, from Cape 
Horn northward, says Mr. Otto Nordenskjold, in describing his journey in 
southwestern Patagonia, is the contrast between a high Pacific mountain 
chain anda wide Atlantic table-land. This circumstance causes different 
parts of the country to wear aspects that are very dissimilar, but nowhere 
does the contrast appear so strongly as in Tierra del Fuego, where the sum- 
mits of the Cordilleras, covered with perpetual snow, and very often also 
by clouds, rains, and fog, can all be seen from the dry Atlantic coast. 
Not quite so rapid, but still very wonderful, is the transition in Pata- 
gonia; and the region lying between 50° and 52° south latitude is in 
addition more interesting than any part of Tierra del Fuego, owing to the 
peculiar character given to parts of it by the presence of masses of 
basaltic rocks and lava cones in the east, and of great ice fields in the 
western valleys. 


* Science and the Faith, p. 197. 
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DISCOVERY OF NEW CHEMICAL ELEMENTS. 
By CLEMENS WINKLER. 


N his studies of the relative frequency of the different elements 
composing the crust of the earth, Mr. F. W. Clarke supposes 
that to a depth of ten miles below the level of the sea the composi- 
tion of the ground is the same as is given by the examination of the 
surface strata and the depths which we have reached. The mean 
specific gravity of these strata is 2.5, or not quite half the density 
of the earth as a whole. Including the oceans and the atmosphere, 
the exterior crust of the earth is composed half of oxygen and one 
fourth of silicon, while the other fourth is represented by other 
elements—aluminum, 7 per cent; iron, 5.10; calcium, 3.50; mag- 
nesium, 2.50; sodium, 2.20; and potassium, 2.20 per cent. Some 
of the elements of which the numerous compounds have long been 
very obvious to the human ken are, therefore, from the point of 
view of their quantity, of very little importance; thus, hydrogen 
stands for only 0.94 per cent of the general composition of the 
erust of the earth, carbonic acid for 0.21 per cent, phosphorus for 
0.09 per cent, and nitrogen for 0.02 per cent. These elements, 
which are the constituents of immense seas and form the basis of 
life, therefore furnish only a minute fraction of the mass of the ten- 
mile-thick ring contemplated by Mr. Clarke. Since the soundings 
thus far made indicate that they do not exist or hardly exist at 
greater depths, we have a right to say that so far as regards quantity 
they may almost be neglected, in considering the mass of the whole 
globe. The content in chlorine does not exceed 0.15 per cent, yet 
the common salt alone held in the oceans is sufficient to cover all the 
continents and bury the highest mountains. 

We perceive from this showing how little the impression the 
outer surface of our globe gives us corresponds with its real nature 
as we judge of it from its mean density. There can not be the least 
doubt that the internal parts of the globe are composed of different 
substances from those which appear in the external strata. 

But, while the elements of light specific weight or great vola- 
tility which, like hydrogen and nitrogen, exist in large quantities 
around us, constitute only a very minute part of the constituents of 
our globe considered as a whole, we presume that the elements 
called rare only enter in an infinitesimal degree into the general 
composition of the earth; the more so, because, so far as we as yet 
know, these elements are not found at great depths. I, at least, do 
not know that the heavier metals—gold, silver, lead, ete.—have 
ever been found in the materials extracted from deep soundings or 
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voleanie ejections. After the mighty eruption of Krakatoa, for 
example, I sought in vain for these elements in the cinders cast out, 
which probably came from great depths. The supposed discovery 
of a new element in the ancient lavas of Vesuvius has been found 
to be erroneous. 

Elementary bodies seem to multiply as we approach the surface 
of the globe. Two hypotheses suggest themselves in explanation 
of the fact: that of displacements of cosmical matter, and that of 
the new formation of elements on the surface. 

The displacements of cosinic materials are incessant; falls of 
meteorites furnish a particularly striking example of them, but it 
is probable that as to quantity the cosmical dusts are of more impor- 
tance. Yet neither the meteorites found at various points nor the 
dust collected by Nordenskiold in the ice fields of the polar regions, 
the extra-terrestrial origin of which can not be doubted, contain 
the rare elements of the earth. ‘The hypothesis of an increase by 
accretions from without appears to lack foundation. 

The new formation of elementary bodies seems to be still less 
probable; at most it might be explained by the possibility, often 
indicated but never established, of a new reduction of bodies here- 
tofore supposed to be simple. Spectrum analysis, it is true, reveals 
to us transformations which are gradually going on in the matter of 
the fixed stars, but they are only of known substances becoming con- 
verted into other substances equally known. Moreover, the con- 
ditions of temperature and aggrcgation of the fixed stars and those 
of the earth can not be compared. 

It is evident that the increase of simple bodies in the outer strata 
of the earth is only apparent. It should be recognized, besides, that 
science has made great progress, and this progress can not be with- 
out influence on the discovery of new substances. The first electro- 
lytic decompositions accomplished by Davy with an inferior vol- 
taic pile made known at the beginning of this century the existence 
of metallic radicles in the salts and the earth of which there had not 
been before the slightest suspicion; while Moissan, by the employ- 
ment of the powerful currents now available, has been able to 
disengage fluorine—hitherto almost unknown—from its combina- 
tions. Spectrum analysis has cast light on a whole series of ele- 
ments of characteristic spectra. -The presence of one of these ele- 
ments, helium, had been demonstrated in the sun before it was 
known that it likewise entered into the composition of our globe. 
The conclusions drawn by D. Mendeleef from the periodical law 
have also led to the discovery of several elements the existence of 
which was indicated by theory before the chemist had isolated them. 
T mention, first, seandium, discovered in 1879 by Nilson in exonite, 
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gadolinite, and yttrotitanite. This metal, the oxide of which exists 
only in quantities of a few grammes, and which no person, perhaps, 
other than the author of the discovery has had in his hands, pos- 
sesses considerable scientific importance, because its atomic weight 
of 44, as determined by Nilson, is precisely that indicated by Men- 
deleef for ekabor, an element the existence of which was predicated 
by the periodic law. _ 

In 1794, Gadolin had separated from the gadolinite of Ytterby 
an earth which he called the earth of Ytter, and which was afterward 
known under the forms of erbia, terbia, and yttria proper. These 
earths were found in a considerable number of rare minerals, but the 
oxides extracted from these minerals exhibited different natures 
and aspects, presenting themselves rather like mixtures in which 
the separation of the different constituents was attended by con- 
siderable difficulties, for the different elements gave no very distinct 
reaction. It was necessary to recur to spectrum analysis and to the 
determination of atomic weights, and to try to isolate them by 
repeated fractionings, under the action of sulphate of potassium 
or of ammonia, or else by the partial decomposition of the nitrates 
by heat. The bulk of these analyses, the results of which are not, 
however, entirely clear as yet on some points, have been performed 
within the last quarter of a century, and, besides securing more pre- 
cise knowledge of scandium and yttrium, have revealed the exist- 
ence of numerous other rare elements, the reduction of which 
does not seem impossible; among which we cite erbium, holmium, 
thulinm, dysprosium, terbinm, gadolinium, samarium, decipium, 
and ytterbium. 

Cerium, lanthanum, and didymium have been the object re- 
cently of very attentive researches having a practical end in view— 
the constitution of mantles for incandescent gaslights. Didyminm 
has been long suspected of not being a simple substance; but Carl 
Auer von Welsbach, the inventor of this method of illumination, 
is entitled to the credit of having succeeded, in 1855, in separating 
didymium into its two elements of przsodidymium and _neodi- 
dymium. The utilization of monazite afterward permitted the prep- 
aration of the salts of these remarkable metals in larger quantities, 
and the practical use of them. 

The existence of metacerium, announced by M. Brauner, does 
not yet appear to be fully established, nor that of russium, 
which M. Crushchow has found associated with thorium in some 
zircons and in monazite, and the atomic weight of which is cal- 
culated at 220. The jargonium of Sorby, the austrinm of Lin- 
neman, the norvegium of Dahll, the actinium of Phipson, the 
idumium of Websky, the masrium of Richmond and Off, and 
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an unknown element which M. K. J. Bayer thought he had 
found in French bauxite, have returned to nothingness. We men- 
tion also merely as a matter of curiosity a kosmium and a neokos- 
mium, deriving their names not from Cosinos, but from Kosmann, 
who took out a patent for the preparation of their oxides. 

Gallinm was discovered in August, 1875, by Lecoq de Boisban- 
dran in the blende of Pierrefitte, through two very distinet lines in 
the violet of the spectrum of that mineral, which, however, as after- 
ward appeared, contained only a slight proportion of the new metal 
—not exceeding 0.0001 per cent—while in the richer blende of 
Bernbryer it amounted to 0.001 per cent. The preparation of gal- 
lium in any considerable quantities was attended with great difficul- 
ties on account of the want of a proper mineral to be practicably sub- 
mitted to the extraction process, and none has as yet been found. 
Still, the study of the new metal was very interesting, in view of the 
theoretical speculations of Mendeleef. Scandium and germanium 
had not yet been discovered, and there was therefore nothing to 
justify or confirm the conclusions drawn from the law of periodicity. 
As early as 1869, Mendeleef had affirmed the existence of simple 
bodies still unknown, the atomic weights of which should be com- 
prehended between 65 and 75; he had even gone so far as to describe 
in detail the properties of the three hypothetical elements—eka- 
boron, eka-aluminum, and ekasilicon. We can imagine the in- 
terest attached to the question whether the properties of gallium 
corresponded with the anticipations of the Russian chemist. 

At first, the correspondence did not seem to exist; the deter- 
minations made on the small quantities of gallium that could 
be obtained gave the specific gravity the unexpected value of 
4.7. But as many of the properties of the new metal—snch as 
the precipitation of its solutions by carbonate of barium, its tend- 
ency to form basic salts, and its capacity of forming alums— 
denoted a relationship with aluminum, Mendeleef had no hesita- 
tion in declaring that the new element appeared to correspond with 
the one the existence of which he had indicated in 1874 as similar 
to aluminum, and which he had ealled eka-aluminum. A new de- 
termination, made with considerable quantities of gallinm obtained 
by electrolysis, brought the value of the specifie gravity up to 59, 
which correspond exactly with the value caleulated by Mendeleef 
for the hypothetical eka-aluminum. ‘The specific heat (0.08) was 
afterward found to correspond with Mendeleef’s estimate, and the 
justness of his previsions was established. It was therefore shown 
to be reasonable to deduce from the properties of known elements 
those of others still unknown, but the existence of which is antici- 
pated. Mendeleef had not expected so quick a confirmation of his 
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previsions; but his triumph was destined to be still more com- 
plete, for to gallium were afterward added scandium (ekaboron), 
discovered by M. L. F. Nilson in 1875, and germanium (ekasilicon), 
discovered by me in 1886. 

The discovery of germanium, predicted under the name of eka- 
silicon by Mendeleef, bears a resemblance to the discovery of the 
planet Neptune, the existence of which had been shown by the cal- 
culations of Adams and Leverrier. That discovery was not due to 
a concurrence of favorable circumstances or to a happy accident, but 
was the result of researches inspired by theoretic previsions, and the 
concordance between the predicted and the real properties was so 
great that Mendeleef regarded the discovery of germanium as an im- 
portant verification of the periodic law. On only one point—that 
touching its formations in Nature—did germanium completely fail 
expectations. The search for it would be more likely made as an 
oxide in the rare minerals of the north, along with titanium and 
zirconium, than as a sulphide accompanying similar compounds of 
arsenic and antimony in gangues of silver-bearing minerals. This 
fact, with the comparative rarity of its mineral, argyrodite, has con- 
tributed no little to delaying the elucidation of its real character. 
For myself, I was at first inclined to regard it as eka-antimony, while 
Mendeleef, after my first incomplete communications, thought it was 
ekacadmium. At the same time, M. von Richter expressed the con- 
viction that germanium was nothing else than the long-expected eka- 
silicon, a conclusion that was justified by the correspondence of 
atomic weights. 

The success of the bold speculations of Mendeleef permits the 
affirmation that the elaboration of the periodic system constitutes 
a great forward step for science. In the course of only fifteen 
years all the predictions of the Russian chemist have been con- 
firmed. New elements have come to fill the vacant spaces in his 
table, and there is every reason to hope that a like fulfillment awaits 
the rest of the natural system. 

Yet the two elements last discovered, argon and helium, do 
not seem to present any relation with the periodic system. The 
physical properties of argon are very distinct; its characteristic 
spectrum distinguishes it with great certainty from all other sub- 
stances; but chemically the gas manifests an extraordinary indiffer- 
ence, and it has not so far been possible to make it enter into the 
usual compounds with other elements. This peculiarity, and the 
impossibility of introducing a simple body of the molecular weight 
of argon (39.88) into the periodic system, have given occasion to all 
sorts of hypotheses concerning the gas; and the question of its rela- 
tions has not yet been answered. 
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Another most interesting discovery is that of helium, which 
was made by Professor Ramsay, in 1895, while examining the 
mineral cleveite for argon, when, besides the spectrum of argon, he 
observed another bright line not belonging to that spectrum, which 
Mr. Crookes recognized as identical with the line D? which Pro- 
fessor Lockyer had observed in 1868 in the spectrum of the solar 
chromosphere, and which he attributed to an element not yet 
known on the earth—helium. The same line was afterward found 
in the spectra of other fixed stars, and the conclusion was drawn 
that helium exists in large quantities outside of the earth. On our 
planet it seems, however, to be very rare, and may even be ranked 
among the rarest clements. Yet it has been almost discovered 
several times. Palmieri observed the line of helium in his re- 
searches on the lava of Vesuvius, but did not push the matter 
further; and Hillebrand in 1891 obtained in the spectrum of the 
gas formed by uranite lines which were presumptively those of 
helium. Since its discovery, helium has been found in a consider- 
able number of minerals, generally associated with uranium, yttrium, 
and thorium; in mineral waters and, in extremely small quantities, 
in atmospheric air. Next to hydrogen, it is the lightest of the gases, 
and from this peculiarity Stoney draws an explanation of the fact 
that these two elements exist only in very small quantities in a free 
state on the earth, while they are diffused in enormous masses 
through the universe. The relatively small foree of the earth’s 
gravitation docs not furnish an adequate counterpoise to the ve- 
locity of their molecules, and they escape from the atmosphere of the 
earth, unless they are restrained by chemical combination. They 
then collect around the great centers of attraction constituted by 
the stars, in the atmosphere of which they exist in large quan- 
tities. 

The study of the spectrum of helium is extremely important, 
because it gives interesting data concerning the nature of distant 
celestial bodies. It also, as the labors of Runge and Paschen have 
shown, suggests doubts concerning the elementary character of the 
new substance. Whatever it may be, if we have to suppose that 
helium is composed of two gases (Mr. Lockyer has proposed the 
name of asterium for the second), one of the two gases probably has 
a boiling point very near the absolute zero, and in any case below 
— 264° C.; for the master in liquefaction of gases, M. K. Olszewsky, 
has not up to this time succeeded in provoking a change of state of 
liclium, and he proposes to use this gas for filling gas thermometers 
for measuring extremely low temperatures. Helium has shown 
itself thus far as refractory as argon to all chemical combination, 
and so great an uncertainty reigns over the position to be attributed 
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to it that I pass by the hypotheses that have been set forth with 
respect to the matter. 

It is not impossible that the discovery of these two new elements, 
argon and helium, may give occasion for a remodeling or a trans- 
formation of the periodical system—a remodeling by means of 
which some uncertainties and even contradictions now existing will 
undoubtedly be removed. Thus, for example, the atomic weight 
of tellurium, as recently determined by B. Brauner and Ludwig 
Standenmaler, does not enter at all into the periodical system; on the 
other hand, the existence in this substance of a forcign element, such 
as the austriacum suggested by B. Brauner, does not seem to be 
established. As to the much-agitated question whether and to what 
extent the atomie weight of nickel differs from that of cobalt, I 
believe I have given a satisfactory answer, and have refuted the hy- 
pothesis of Gerhard Kriiss and F. W. Schmid of the existence in one 
of the substances of a third element which has been called gnomium. 

The rapid glanee which we have cast over the discovery of new 
elements during the last twenty-five years shows that researches 
have been pursued in this direction with great activity, and with 
the return of considerable results. Yet the speculations for which 
these researches have given occasion with respect to the possibility 
of an ultimate decomposition of apparently simple bodies, and re- 
ciprocally respecting the progressive development of the primitive 
substance and the formation of many of the present elements, may 
be considered very uncertain. I mention among these Mr. Lockyer’s 
hypothesis of the dissociation of the elements within the solar 
atmosphere. Hypotheses of this kind must remain hypotheses so 
‘long as we do not sueceed in splitting a substance unequivocally re- 
garded as simple, or in transforming some element into another; yet 
they need not be considered wholly inadmissible. Something un- 
expected may happen at any time that will open to science new 
roads of investigation.— Translated for the Popular Science Month- 
ly from the Revue Scientifique. 


From the results of an investigation as to the use of fermented drinks 
by prehistoric peoples, M. G. de Mortillet concludes that the lake dwell- 
ings of Clairvaux in the Jura and of Switzerland show that the neolithic 
people of central Europe had a wine made from raspberries and mul- 
berries ; and the dwellings of Bourget in Savoy and various stations in the 
Alps, that the use of this wine continued through the bronze age. On the 
southern slope of the Alps the relics of the dwellings between the prehis- 
toric and the protohistoric ages reveal the use of another fermented liquor, 
prepared from the dogwood. Traces of the use of wine from grapes are 
found in the terramares of the plain of the Po, going as far back as the 
earliest bronze age. 
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THE SIGNIFICANCE OF LANGUAGE. 
By MICHEL BREAL. 


ONE of the works on linguistics which come out one after 
another, whether for the use of students or of the general 
public, seem to me to offer exactly what they ought. To one who 
knows how to question it, language is full of lessons, because man has 
laid up in it for many centuries the acquisitions of his material and 
moral life. If only the changes of vowels and consonants are con- 
sidered, the study is reduced to the proportions of a secondary branch 
of acoustics and physiology; if the study is directed to the counting 
of the losses suffered by the grammatical mechanism, it gives the 
illusion of a building falling to ruin; and if one confines himself to 
vague theories on the origin of language, he adds a chapter of not 
much value to the history of systems. It seems to me that there is 
something else to be done. The extraction from linguistics of what 
can be drawn from it as food for reflection and as a rule for our 
own language (since each of us is doing his part in the evolution of 
human speech) is the thing that should be made most prominent, 
and that I shall attempt. 

My present effort is to study the mental causes which have in- 
fluenced the transformations of languages. In order to give system 
to the investigation, I have arrayed the facts under a series of laws— 
to which term we must not attach an imperative significance, for 
none of these laws is without exceptions; and I take pains to define 
for each law the limits within which it is operative. J aim to show 
that the history of language, besides achieved changes, furnishes 
numerous cases of attempts that have been carried only part way. 

To introduce the will as a factor in the history of language after 
so much pains have been taken within the past fifty years to exclude 
it, seems almost like heresy. But while it was proper to discard 
the puerilities of the science of the past, we have been content to take 
up with the opposite extreme of a too simple psychology. We shall 
have to shut our eyes to the evidence to fail to see that an obscure 
but persevering will presides over changes of language. 

How shall this will be represented? I believe it should be repre- 
sented under the form of thousands and millions and milliards of ten- 
tative essays, usually unsuccessful, but sometimes followed by a quar- 
ter or a half success, which, thus guided, corrected, and improved 
upon, at length take some precise direction. The object, in lan- 
euage, is to be understood. The child exercises itself for months 
in speaking the vowels and articulating the consonants; and 
how many failures does it make before it clearly pronounces a 
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syllable! Grammatical innovations are of the same kind, with the 
difference that a whole people collaborates in them. How many 
awkward, incorrect, and obscure construetions, before finding the 
one which will be, not an adequate—for there is none such—but a 
passably sufficient expression of the thought! There is nothing in 
this long labor that is not of the will. In pursuing this study, we ° 
have no need to look for faets of a complicated nature. As in every- 
thing where the popular mind is in play, we find a surprising sim- 
plicity in the means, in striking contrast with the extent and impor- 
tance of the effects. I have designedly taken my examples from the 
best known languages. 

We give the name of repartition to the intentional process by 
which words that were synonymous take on different meanings, and 
ean no longer be used for one another. Most linguists deny that 
there are repartitions, and, when confronted with examples, assert 
that they are made by scholars and are not popular. The publie, 
however, are not of this opinion. They admit the existence of 
repartition, and do not believe that there are two absolutely identical 
terms. Now, since the public is the depository and the author of 
language, its verdict that there shall be no synonymy is effective 
to work the disappearance of any synonym ina short time. A class 
of distinctions between words is discredited by their having been 
made in the study by pretentious teachers of language who have not 
been called to the task. There are no real distinetions other than 
those which are made without premeditation, under the pressure of 
cireumstanees by sudden inspiration, under the impulse of a real 
need, by persons who are dealing with the things themselves, asso- 
eiating the words with them the moment they see them. 

When two languages or two dialects exist together, a work of 
classification takes place, and synonymous words are given different 
ranks. Words rise and fall in dignity as an idiom is considered 
superior or inferior, Linguistics is here a social or a national affair. 
As M. J. Gillieron relates of the Lower Valais, where French has 
encroached upon the Swiss dialect, that the latter has been debased 
and become vulgar and trivial. Since the Freneh word chambre has 
come in for the bedroom, the old word pailé has been applied only to 
the garret. In Brittany, according to the Abbé Rousselot, gardens 
were formerly ealled courtils, but now that the word jardin has been 
introdueed, a kind of slight has been attached to the old rustic word. 
It makes no difference if both terms are of the same origin. The 
Savoyard calls his own parents pére and mére, French, while the 
fathers and mothers of his eattle are his native péré and mdré. What 
the people do by instinet, all constructive science, all deep analysis, 
all diseussion that has an object, every reflective opinion that would 
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define itself, does with the same spontaneity. Two words, formerly 
synonymous, are differentiated by an immediate apperception. The 
history of language is a series of repartitions. The earliest stam- 
mering of a child is nothing else, for it is by repartition that he 
apphes to distinet objects the sylables which he at first bestowed in- 
differently on everything he met. 

When the popular mind has onee determined a repartition of a 
certain order, it is naturally tempted to complete the series. There 
are languages in which the different acts of life are not designated in 
the same way when performed by a person of high dignity and by 
a common person. ‘To express that a man eats, the Cambodians use 
the word sv; in speaking of a chief, pisa; and of a bonze or king, 
sot. In speaking to an inferior, I is anh; to a superior, knhom; to 
a bonze, chhan. The followers of Zoroaster, who regard the world 
as divided between two opposing powers, have a double voeabulary, 
according as they speak of creatures of Ormuzd or of Ahriman. 

Nothing, in fact, is more natural or more necessary than reparti- 
tion; for our mind eolleets words from different ages and different 
mediums, and would be in absolute confusion if it did not give some 
kind of order to them. We all do what the dietionaries of synonyms 
do; when we examine the terms which usage distinguishes or subordi- 
nates, we find that etymology rarely gives a reason for the differences 
we assign to them. IEf we take, for example, the words genus and spe- 
cies, what reason is there for giving one a larger capacity than the 
other? There is nothing in the words division, brigade, regiment, 
and battalion to indieate the special and exact subordination of one to 
another that exists between them. Passing to moral ideas, we per- 
ecive no gradation imposed by etymology in the words esteem, 
respect, and veneration. It required preeise and elear minds, a 
society well ordered and eareful of its ranks, to establish some of 
these distinctions. 

Still, repartition has its limits. First, as it does not ereate, but 
attaches itself to what is to be distinguished, terms to be differentiated 
must exist in the Janguage. We might cite instances of confusion 
from which, for the lack of a word, the most perfect idioms have 
never sneeeeded in freeing themselves. On the other hand, the mind 
may not always be able to fruetify all the riches the language offers 
it. Grammatical mechanism, by combining existing elements, could 
produce such a quantity of forms that the mind would be embarrassed 
with them. George Curtius calculated that the number of personal 
forms in the Greek verb rose to 268, but this is mueh inferior to the 
861 forms of Sanskrit. Another limit is imposed. Certain shades 
of meaning are possible only among eultivated peoples. In syn- 
onymy we can diseern what objects the thought of a nation is oceu- 


THE SIGNIFICANCE OF LANGUAGE. 835 


pied with. Distinctions are made first by the finer minds; then 
they become common to all. Intelligence consists largely in per- 
ceiving the difference between similar things. It is imparted, in a 
eertain degree, by language, for, in order to recognize differences 
which the best endowed were at first the only ones to fecl, the view 
of each one becomes keener. 

From what has gone before, we draw the conclusion that lan- 
guage designates things incompletely and inexactly. Substantives 
are labels attached to things, and include just that part of the truth 
which a name can contain, The names most adequate to their ob- 
jects in our languages are abstract nouns, because they represent a 
simple operation of the mind. When I pronounce the word com- 
pressibility or immortality, all that is in the idea is contained in the 
word; but if I take a real being, an object existing in Nature, it 
will be impossible for language to put into the word all the notions 
which that being or that object awakens in the mind. Language 
is forced to select. Among all the notions it chooses one, and 
thus creates a name which at once becomes a sign. 

There is no reason to fear that the importance of language in 
education will ever be depreciated. We can trust that to the 
mothers. Their first impulse is to speak to the child, their highest 
joy to hear it speak. Then come masters of all degrees and sorts, 
each of whose art supposes language. In every country, ancient 
and modern, language has supplied the instrument and the prime 
material of mstruction. This universal agreement is natural. We 
shall have no dithieulty in understanding the nature of the action of 
language on the mind if we reflect that we do not, any of us, receive 
it in block all at once, but are each obliged to reconstitute it anew. 
An apprenticeship takes place which, although it escapes notice and 
is not recognized even by the one who passes through it, is never- 
theless a sort of training school of mankind. Since the best teachers 
are those who give us the most to do ourselves, what more profitable 
study can we conceive for the child? What attention is required 
simply to distinguish the word! We have to disengage it from what 
precedes and from what follows it; to discriminate between the per- 
manent and the variable elements, and to understand that the per- 
manent clement is committed to us to handle in our turn and subject 
to the same variations. The simplest phrase is an invitation to 
decompose the thought and see what each word contributes to it. 
The adjective and the verb are the first abstractions comprehended 
by the child. Imagine the effort which the ancient languages re- 
quired even to speak them passably! There was a whole chapter 
of inner life in it which began again in each person. The people 
earried within themselves an unwritten grammar, which indeed 
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slipped into errors and faults, but which nevertheless had a degree 
of fixedness, for these languages were transmitted from generation 
to generation for ages. When we consider how much trouble it 
takes now to learn these languages, we are surprised. But we 
must recollect that education in the maternal language has the 
advantage that it is going on all the time and everywhere, that it 
is stimulated by necessity, that it addresses itself to fresh minds, and 
that it offers the unique characteristic of associating words with 
things, and not the words of one language with those of another. 
The same conditions are in play in all mother tongues, and in all 
the child’s mind achieves a triumph. Our modern languages, while 
less encumbered with formal apparatus, are still not far from it; and 
the complication bears upon another point, consisting in the use of 
words of slight meaning, and so abstract and servile that we never 
think of them, while we always put them in their proper places. In 
this we observe intelligence passing to a condition of instinct. This 
is not through any kind of a notion of the value of the word, but 
by virtue of a certain number of locutions which memory retains, and 
which serve as models. Our intelligence derives the same services 
in daily operations from language that we derive from calculations. 
In consequence of the infirmity of our understanding, it is easicr for 
us to deal with the signs of ideas than with the ideas themselves. Be- 
fore the invention of writing, men counted with pebbles. Doubt- 
less this idea must come first; but it is vacillating, fugitive, hard to 
transmit. Once incorporated into a sign, we are sure we have it, 
and ean direct it at will and communicate it to others. This is the 
service performed by language; it renders thought objective. 

If I had to say in what the superiority of the Indo-European 
languages consists, I should not seek for it in the grammatical 
mechanism, or in the compounds, or in the syntax; but in the 
facility with which those languages, from the most ancient times of 
which we know, have created abstract nouns. If we observe the 
suffixes which serve this purpose, we shall be surprised at their num- 
ber and variety. It is the presence of these nouns in large number, 
as well as the possibility of making others after the same type, that 
adapts the Indo-European languages so well to the expression of all 
the operations of thought. 

Accustomed as we are to language, we do not easily conceive of 
the accumulation of mental labor which it represents; but, to satisfy 
ourselves coneerning it, we have only to take up some book and 
eliminate all the words which, not corresponding to any objective 
reality, summarize a mental operation. IJIardly anything would 
be left of the page thus pruned. The peasant who talks of time and 
seasons, the tradesman who expatiates on his stock of goods, and 
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the child who brings his certificate of conduct or advaneement, move 
in a world of abstractions. The words number, form, distance, 
situation, are so many mental concepts. Language is a translation 
of reality, a transposition in which objeets figure already generalized 
and classified by the labor of thought.—Translated for the Popular 
Science Monthly from the Revue des Deux Mondes. 


SKETCH OF CARL SEMPER. 


ARL SEMPER is charaeterized by Dr. August Schuberg * as 
a student who, while being especially thorough in a partieular 
line of research and generally preferring it, was remarkably free 
from .that kind of specialism which is so common and often detri- 
mental to science as a whole. “There are few investigators who 
have made themselves so familiar with the most various groups of 
the animal kingdom through their own researehes as he; and he 
most catholicly busied himself with all branches of zodlogy—anat- 
omy, histology, embryology, physiology and general biology, sys- 
tematic biology, and geographical distribution—in all ef which he 
pursued his own lines of investigation, so that it may be said that 
there are few regions of zodlogy which he did not explore.” He 
was also an industrious student in anthropology and ethnology. 
Cart Gortrriep Semper was born at Altona, July 6, 1832, 
the son of the manufaeturer Johann Carl Semper, and died at Wiirz- 
burg, May 29, 1893. Ife attended the gymnasium of his native 
city till he reached the Seeunda, and then entered the sehool for 
naval eadets which was founded by the “ Provisional Government ” 
of Sehleswig-Holstein at Kiel in 1848. Not finding the conditions 
here very attractive, he joined the artillery as a volunteer and en- 
gaged in a brief campaign against the Danes. When Schleswig- 
Holstein was given up to Denmark, he, by his father’s advice, 
attended the Hanover Polytechnic School from 1851 to 1854. At 
the University of Wiirzburg (1854 to 1858) he gave special atten- 
tion to eomparative morphology and histology. Having received 
the degree of Doctor of Philosophy at Wiirzburg in 1856, he con- 
tinued his studies there and at the Kicl High School in 1857, 
and in November of that year started on a tour through Ger- 
many, Franee, and Spain, the object of which, he said, was partly 
study in the museums and libraries, and partly to find associates who 
would join him in a more extensive scientific journey. His inten- 


* In Arbeiten aus dem Zoologisch-zootomischen Institut in Whirzburg, in an article 
whence the material for this sketch is derived. 
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tion, in which he was encouraged and assisted by his liberal-minded 
father, was to visit the Philippine Islands, alone if he should not 
find suitable companions. In the hope that he might thereby fur- 
ther advance his scientific purposes, as well as im order to gratify his 
taste for a sea life, he determined to make the voyage on a sailing 
vessel. Reaching Manila in December 1858, he devoted the first 
half year of his stay there to making himself acquainted with the 
country and the people and to mastering the language, and, limiting 
his zodlogical rambles at first to the neighborhood of the town, did 
not undertake any more extensive excursion till Angust, 1859, when 
he went to the southern part of the Philippines. During a residence 
of seven months at Zamboanga and on Basilan, in addition to his zo- 
ological and other scientifie researches, he studied the anthropology 
and ethnology of the Mohammedan Malays living there. Returning 
to Manila in March, 1860, he began the next month a second long 
journey to the northeastern part of the island of Luzon, where, be- 
sides zodlogical studics, he had an opportunity to become acquainted 
with the heathen tribes of Malays and collect much new and valu- 
able anthropological and ethnographical material. 

His activity was interrupted for several weeks by illness, and, 
following the advice of a physician, he embarked for the Pelew 
Islands, where he intended to study the coral formations. His 
vessel was leaky and unseaworthy, and the voyage was lengthened 
by the necessity of running in often at the different islands for re- 
pairs. Jlis stay at the Pelew group was prolonged for months by 
delay in putting the vessel in proper condition for the return voyage, 
and he suffered great hardships, but formed very pleasant relations 
with the natives; and this, with the richness of the scientific and 
ethnological treasures he acquired, was ample compensation for all. 

Having returned to Manila, he was married to Anna Hermann, 
of Hamburg, and they soon afterward went to the island of Bohol, 
north of Mindanao, whenec he in the same year (1862) made brief 
excursions to the neighboring islands of Cebt, Leyte, and Min- 
danao. The last of the series of expeditions from the Philippine 
Tslands was made to the interior of Mindanao from May till Decem- 
ber, 1864; and in May, 1865, Semper left Manila for home. 

Near the close of this year Semper was licensed by the Philo- 
sophical Faculty of Wiirzburg as Privat Docent in zodlogy. In 
February, 1869, he was appointed professor extraordinary. Ten 
days later he beeame a temporary supply for Professor Leiblein, who 
was ill, and on Leiblein’s death, in August of the same year, he was 
appointed regular professor and director of the zodlogical cabinet. 
Tn 1870 he was invited to go to Gottingen, but decided to remain at 
Wiirzburg. 
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This preference was recognized by the authorities of the univer- 
sity in an assurance that a reorganization of the zodlogical cabinet— 
the arrangement of which was poorly adapted for purposes of instrue- 
tion—should be begun, to be completed in five years. Professor 
Semper proceeded at once with a provisional rearrangement, and with 
the foundation of a museum of comparative anatomy; and the 
former zodlogical cabinet was named by the Academical Senate in 
December, 1871, the Zodlogical Zodtomiecal Institute. The number 
of his pupils increased, and many valuable studies were undertaken 
by them under his lead and at his suggestion; but all their work was 
hampered by want of means and of space. A site for a building had 
been granted the university by the city authorities of Wiirzburg in 
1875, but no building money had been appropriated, and the qnes- 
tion of the way in which funds could be obtained offered a serious 
problem. 

His work at Wiirzburg suffered several interruptions. During 
the war of 1870 his characteristic energy found full sway in the direc- 
tion of the transportation of provisions and hospital furnishings to the 
seat of hostilities, in which he was several times engaged. A sojourn 
in Heligoland in 1873 and 187-4, and a visit of a few montlis in 1876 
in company with some of his pupils to the Balearic Islands, were of 
much advantage to his scientific work. Most important results of 
his residence in Heligoland were his thorough investigations of the 
excretory organs of the shark. 

In 1877 Professor Semper was invited to deliver the Lowell 
Institute Lectures in Boston, and improved the opportunity to travel 
over the western part of our continent. The substance of the twelve 
Lowell Lectures was afterward embodied in the book, Animal Life 
as affected by the Natural Conditions of Existence, which was pub- 
lished as No. 30 of the International Scientific Series, and is char- 
acterized by Dr. Schuberg as one of his most important works. 

In 1887 Professor Seniper suffered a stroke of apoplexy, by 
which his life was immediately endangered and his vigor was per- 
manently weakened. For a short time he seemed to recover very 
rapidly, but the evidence of advancing disease which was destined 
to end in his death became gradually plainer. Still, he would not 
spare himself, but labored on, as he had done in his younger days, to 
his injury. 

One joy, however, was still to be afforded him. The Bavarian 
Tandtag in 1887 voted money for the erection of a zodlogical insti- 
tute. He was permitted to have this building constructed according 
to lis own views. It was ready for use in November, 1889, and he 
was able to enjoy it for a short time; but his health continuing to fail, 
he was not permitted to carry on the investigations for which it had 
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been construeted, and was compelled to ask to be relieved of the 
work of teaching at the end of the year 1892. His successor as 
director of the institute was appointed at the beginning of the sum- 
mer semester of 1893, and his own death followed shortly after- 
ward. 

The versatility by which Professor Semper was distinguished, 
and of which we have spoken at the beginning of this sketch, was 
rarely favored, in Professor Schuberg’s view, by his long sojourn in 
the tropics; for when one is so situated, as he was then, as to be 
able to spend seven years and a half in the study of the exceedingly 
diversified and interesting animal forms of luxuriant tropical nature, 
without being concerned about outside conditions and without hav- 
ing any other duties, he enjoys facilities and is assisted to an extent 
which few zodlogists can hope for; and he used these opportunities 
in a manuer which attests his extraordinary energy and his eapacity 
to give equal and impartial attention to every branch of his seience. 
Hlis earlier works, before going to the Philippine Islands, and his 
first researches there were in comparative morphology and histology. 
As his investigations continued, they were extended to numerous 
and diversified animal groups, and gave rise to many important dis- 
coveries. Of special interest among his publications concerning 
these researches were his papers on the origin of coral reefs, on the 
Trochosphera, and on the alternating generations of stone corals. 
Of special permanent value likewise are his monographs on holo- 
thuria and land mollusks. He busied himself, too, with questions of 
geographical distribution and general biology; and he is eredited 
by Professor Sehuberg with having contributed much to the build- 
ing up of Darwin and Wallace’s doctrine of descent, by his efforts 
to bring some of the questions nearer solution, and by his objective 
criticisms. Two works are especially mentioned which advaneed 
the discussion of the questions raised by the theory of descent. One 
of these embodies a series of connected investigations, the results of 
whieh go to close a gap which had to be bridged if the theory of de- 
scent were to be set upon a stable foundation. Professor Semper, 
almost simultaneously with the Englishman Balfour, had made the 
important discovery of the presence of structures in sharks, both 
embryos and full grown, which attested a conformity of the strue- 
ture of the urogenital system of vertebrates with that of the anne- 
lids; and he believed that he had at last found the bridge which was 
to be laid from the vertebrate to the invertebrate type. ‘Thus arose, 
in the building up of the theory based upon this first observation, a 
series of researches, in which he tried to demonstrate a conformity 
in structure of the vertebrates and the artieulate worms for other 
organs than the urogenital apparatus, and materially promoted the 
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solution of extremely important problems of animal morphology, 
particularly those of segmentation, budding, and strobilation. 

‘Professor Semper did not sueceed in obtaining general accepta- 
tion of his views on the derivation of vertebrates, but the observa- 
tions aud arguments on the special point, and on general questions, 
too, set forth in the works relating to them, exercised a remarkably 
stimulating influence on the further discussion of the problems in- 
volved. 

The second work in which Professor Semper considered the zo- 
ological problems raised by Darwin’s theory is the book on Animal 
Life as affected by the Natural Conditions of Existence. The funda- 
mental thought of this book, as defined by the author in his preface, 
was that, as Jacger had said, enough had been done in the way of 
philosophizing by Darwinists, and the task now presented was to 
apply the test of exact investigation to the hypotheses that had been 
laid down. Without pretending to have made a complete pres- 
entation, his end would be attained if he should have given an 
impulse to research, on however small a seale, so long as it should 
be systematically conducted and thoroughly carried ont—‘“if only 
it should contribute to extend my own conviction as to the use- 
lessness of casual and disconnected observations.” The book is de- 
scribed by Dr. Schuberg as a remarkably stimulating one, and no 
compilation; for, besides permeating and enriching the subject with 
numerous new thoughts, he incorporated in it a very large number of 
his own observations, made for the most part during his voyages. 
Professor Semper further contributed to the literature of zodlogy 
numerous smaller and special papers, a considerable proportion of 
which, his own, or composed with the co-operation of his pupils, were 
published in the Arbetten aus dem Zoologisch Institut in Wurzburg. 
The whole list of his writings, as given by Dr. Schuberg in the biog- 
raphy published in that journal, comprises ninety titles. 

Professor Semper contributed also to other fields of literature. 
ITis journeys in the Philippine Islands took him into regions rarely 
visited by Europeans, and of the anthropology and ethnology of 
which little was known. He ineluded these features within the 
range of his studies, and was able to east considerable light upon 
them. Besides single essays, two works are especially worthy of 
notice as fruits of his industry in these lines of research—The Philip- 
pine Islands and their Inhabitants, whieh treats of the geographical 
and ethnological aspects of the group; and ‘The Pelew Islands of the 
Pacific Ocean, presenting a corresponding view of that still less 
known region. In 1869 he became one of the editors of the 
Archiv fur Anthropologie. Considerable literary value also attaches - 
to his academical lectures. 
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Professor Semper had a rare art of attaching his students to him- 
self. His manner of meeting and grecting them attracted them. 
Hlis intercourse with them was friendly and cordial, and was not 
confined to the hours of instruction. The students of the Wiirz- 
burg Institute, Dr. Schuberg says, when Professor Semper was in 
the height of his power as a teacher, constituted a family, of which 
he was the head. He knew how to pick out the students inclined to 
independent thought, to draw out their peculiar traits, and to prompt 
each of them to develop his individuality, or cultivate his habit of 
independence. THenee, although he had many students, he formed 

o “school.” 


A WRITER in the London Spectator, visiting the Zodlogical Gardens in 
Amsterdam, was much interested in the colony of nesting cormorants on 
one of the eaiall canals crossing parts of the grounds, where the “ domes- 
tic side of cormorant life could be seen at close quarters.” The birds car- 
ried on there their daily work of “ fishing, nest-building, sitting on eggs, 
rearing the young, quarreling for ‘stands’ for future nests, or basking in 
the sun within a couple of yards of the path. At the time of the writer's 
visit there were five nests built close to the water. They were made of 
large sticks piled to a height of from two feet to three feet. One held a 
pair of young cormorants, covered with close, black down. In the second 
were three birds of rather larger growth. On a third nest an old hen bird 
was still sitting on her eggs, while the cock kept guard on the ground in 
front. The compact and glossy plumage of both shone with gleams of 
black and purple luster, set off by the pale yellow skin on the cheek and 
bill. The cormorant is not usually credited with beauty, but, like the star- 
ling, it isa lovely bird in the breeding season, when the sight of the old 
cock rushing to battle with all intruders, exchanging rapierlike thrusts of 
the beak with his enemies, croaking, swelling his throat, and even throw- 
ing himself on the ground to prevent access to the nest, makes a pretty 
illustration of bird courage. All this fuss and excitement is confined en- 
tirely to the male birds. The hens are quite ready to see a little company 
when sitting; and two were seen sitting side by side on eggs Jaid in a joint 
nest.” 


CarL Voct'’s publication of his theory of microcephalism caused great 
offense in certain cireles in Germany, and even the children in the streets 
would sometimes call after him “Affenvogt.” William Vogt relates in his 
Vie @un Homme that, desiring to examine a specimen of microcephaly in 
a strictly closed convent at Eger, Carl took advantage of the doors being 
opened for General de Gablenz. and attached himself to his party. They 
were all received cordially and given the freedom of the house. The friar 
pastor exhibited as the greatest curiosity of the convent “a real man- 
monkey,” a microcephal, which Vogt examined at great length. While he 
was measuring its angles, the monk exclaimed : “A rea] man-monkey, isn’t 
it? Wouldn’t that pestilent monster of a Carl Vogt be happy if he could 
see it! I am not malicious, but if he should come within a league of this 
place he would be lost !” 
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EZditor’s LDable. 


EVOLUTION AND DESIGN. 


PON another page of the pres- 

ent number will be found an 
interesting article by an eminent 
Catholic theologian, the Rev. J. A. 
Zahm, C. 8. C., under the title of 
Evolution and Teleology. The point 
of view which the writer takes up is 
not one that we ean share; but he 
states his case with candor and abili- 
ty, and we hold that views so stated 
are entitled to expression in a peri- 
odical which stands, and has always 
stood, for the freest discussion of 
all scientifie and philosophical ques- 
tions. 

It will be observed that Father 
Zahm is prepared to make, and very 
frankly makes, large concessions to 
modern science. He considers that 
the doctrine of evolution in its gen- 
eral aspect may be considered as 
proved. As to what Huxley has 
called the Miltonie doctrine of crea- 
tion, he says that “all the conelu- 
sions of contemporary seience render 
it not only in the highest degree im- 
probable, but also exhibit it as com- 
pletely discredited, and as unworthy 
of the slightest consideration as a 
working hypothesis to guide the in- 
vestigator in the study of Nature and 
Nature’s laws.” He admits further 
that, in the-light of the Darwinian 
theory, the reasonings which satisfied 
our fathers on the subjeet of design in 
Nature have become to a large extent 
obsolete. The authors of the Bridge- 
water Treatises, excellent observers 
of Nature as they were, regarded the 
adaptation of a given organism to its 
environment as the result of direct 
purposive action on the part of the 
Creator, entirely analogous to the 
action whereby a locksmith fits a key 
to a lock. From the modern point 


of view adaptation is simply the ne- 
cessary condition of existence. Giv- 
ena geometrical rate of increase in 
vegetable and animal forms, and the 
sifting or selective action of the en- 
vironment will do the rest. 

Father Zahm accepts the modern 
point of view, but does not on that 
account abandon the idea of design. 
He quotes certain modern writers, 
among whom he erroneously in- 
cludes Huxley. as saying that the 
teachings of Darwin have simply 
rendered necessary a restatement of 
the former argument. Instead of 
regarding each form of life as mirae- 
ulously adapted to its environment 
in the act of creation, we are to con- 
sider that the evolutionary process 
was designed to develop just such 
forms of life as we now see. A cer- 
tain Professor Schiller is quoted as 
maintaining that * once we adopt the 
evolutionist standpoint, the argu- 
ment fron design is materially and 
perceptibly strengthened,” and that 
in two ways: positively, by letting 
us behind the scenes and showing us 
how effects are produced; and nega- 
tively, by removing the necessity for 
proclaiming everything perfect, see- 
ing that some things, if not all, may 
properly be considered as only in 
course of being made perfect. Inas- 
much as the view of creation which 
Huxley, to avoid offense, called Mil- 
tonic is really the view which aceepts 
in a plain sense the plain teachings of 
the book of Genesis, and as that view 
involves the perfection of all things 
as they came from the hands of the 
Creator, who pronounced them “ very 
good,” it is evident that Father Zahm 
adopts a standpoint far in advance 
of the literalism of popular theology. 
Ile recognizes that these matters be- 
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long to the domain of seienee, and 
that seientific investigation ean not 
be arrested by any dictum uttered in 
the name of purely theological stud- 
ies or merely traditional opinions. 
The main question, however, 
which his article summons us to 
consider is whether the doctrine of 
evolution, whieh he accepts, lends it- 
self to a teleological interpretation ; 
and upon this point we must say 
that he, and the authors whom he 
cites, seem to place their argument 
on avery unsubstaniial foundation. 
How does the matter stand? There 
is no question that Nature abounds 
in examples of what, for want of a 
more suitable term, we may call 
adaptation. The eye is “adapted” 
for seeing, the hand for grasping, 
the stomach for digesting, and so on. 
The older naturalists and philoso- 
phers, not being able to conceive of 
any other method by whieh adapta- 
tions could be brought about than 
that of purposive aetion, by some 
power capable of molding the forms 
of hfe as the human mechanie shapes 
the materials in whieh he works, 
argued, naturally and reasonably 
from their point of view, that a spe- 
cial divine power had designedly 
fashioned each form and eaeh organ 
so as to fit them for the precise place 
they were to fill and the work they 
were to perform in the general eeon- 
omy of things. Paley’s argument 
from a watch was eonsidered irresisti- 
ble in its day. If, he said, it would 
be idle to pretend that the parts of a 
wateh, discovered by aceident on a 
common, could have come together 
of themselves in harmonious eorrela- 
tion, so as to achieve the purpose of 
correctly measuring time, is it not 
still more idle to pretend that the 
vastly more numerous and complex 
adaptations discoverable in such an 
organ as the human eye or hand 
could have been brought about with- 
out the aid of an intelligent design- 
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er? Itis true that certain considera- 
tions which were obvious enough in 
Paley’s day, and had been so for cen- 
turies before, might have suggested 
a doubt as to whether this argument 
was conclusive—considerations as to 
the fashioning proeess which things 
undergo by simple contaet with their 
environment, as when a man _be- 
comes polished by contaet with so- 
ciety, or exposed surfaces hardened 
to resist the impaet of external ob- 
jects—but, speaking generally, nei- 
ther the scientific nor the unseientific 
world was in a position at the time 
to deny in any effective manner the 
force of Paley’s analogy. 

To-day it is different. Father 
Zahm himself acknowledges that 
Paley’s argument, examined in he 
light of the doctrine of evolution, 
becomes untenable. Things were 
not put together, onee for all, by the 
divine artificer in the way the wor- 
thy dean imagined. As Topsy would 
say, they “growed” into those con- 
ditions of adaptation in which we at 
present behold them through the 
combined forees of heredity and nat- 
ural selection—the former reprodue- 
ing qualitics onee spontaneously de- 
veloped, the latter rejecting forms 
not fitted to thrive, or at least less 
fitted than others to thrive, in their 
aetnal environment, The question, 
therefore. at present is, Can we as- 
sert with confidence, on the strength 
of some strong analogy such as that 
to which Paley—as is now evident 
erroneously—appealed, that the evo- 
lutionary process was set in motion 
with a distinet intention on the part of 
an intelligent Creator to produce pre- 
eisely those forms and modes of life 
which prevail, and heretofore have 
prevailed, in the world? Adapted 
structures, it is coneeded, exist, but is 
it certain that intention or purpose 
presided over their adaptation? On 
this question it does not appear to us 
that either Father Zahm or any of 
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his philosophical allies shed any 
light. An argument is attempted to 
be founded on the faet that the lan- 
guage used by Herbert Speneer him- 
self in dealing with biological ques- 
tions shows teleological implica- 
tions; but there is nothing in this. 
Mr. Speneer is not a teleologist; and 
if he were, we should have to con- 
sider his reasons for being one, and 
not stop short with the faet that he 
was one. Science does not permit 
such an abuse to be made of authori- 
ty. The reason why Mr. Spencer's 
language and all language has a te- 
leologieal eharaeter is that man has 
been obliged to frame language on 
lines prescribed by his own mental 
activity. Man is essentially a de- 
signer, and he reads design more or 
less into everything that he sees. 
There is one passage 1n cur eon- 
tributor’s article which seems to 
evince that his conversion to the 
doctrine of evolution is not very 
complete. He remarks that it is 
“passing strange that those who are 
so prompt to deny the existence of 
purpose in Nature when there is a 
question of teleology, or when theo- 
logieal implications are suspected, 
are the very first to insist on the evi- 
denee of mind or purpose when in 
their own ease it is demanded by the 
exigencies of argument or diseov- 
ery’; and he eites as a case in point 
the conelusions founded by men of 
seience on the discovery of “ arrow- 
heads and flint flakes in certain de- 
posits whose ege is indisputable.” It 
is a great pity that Palay is not alive 
to eongratulate Father Zahm on this 
neat application of his own method, 
The standpoint here is exactly that 
of Paley which we were given to 
understand had been abandoned. 


Arrowheads are not things that 
grow. The method of their produe- 


tion is known to us; and it is in the 
light of experience that we attribute 
their origin to human ageney, and 
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by the most necessary inference that 
we form eonelusions as to the age of 
the huinan race from the situations 
in whieh such implements are found. 
But if, because we are obliged to ree- 
ognize purpose in the manufacture 
of an arrowhead, we are equally 
obliged to recognize it in the first 
organie form presented to us, what 
need was there for amending Paley’s 
argument? Our reverend contribu- 
tor is making the whole work of Dar- 
win of none effect by his traditions: 
and yet he preluded his argument by 
a general aeeeptance of Darwinism. 
We fear the new scientific baptism 
has not vet produced its full effect. 

So once more we come round to 
the real point at issue. It is not dis- 
puted that evolution produees results 
whieh present a resemblanee to the 
produets of human design, in so far 
as the accomplishment of definite re- 
sults by definite means is coneerned ; 
but where is the proof that mind has 
guided the action of evolution? 
Where is the proof that the prod- 
uets of evolution to-day are precisely 
the resulis that a superintending 
mind aimed at? Can Divine inten- 
tion be quoted with any greater cer- 
tainty in the “ adapted ” forms which 
survive than in the unadapted or 
less adapted ones that perish? We 
do not say that the teleological view 
is false; we only say that it requires 
to support it something more than 
amere partial resemblance between 
the effeets of evolution and those of 
purposive human action. We are 
far from quarreling with any opti- 
mustie creed or any religious inter- 
pretation of the universe; but it is 
right to protest when facts are put to 
a strain whieh they are not able to 
bear, and when consequently a sci- 
entifie theory is in danger of losing 
its scientifie value. 

Our contributor speaks with dis- 
approval of those who find “in the 
ehanee interaction of eternal force 
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and eternal matter an adequate ex- 
planation of all the problems of the 
existing universe.” The man who 
finds in any scientific conception or 
hypothesis an adequate explanation 
of all the phenomena of the uni- 
verse must be a somewhat fatuous 
being. Certainly this is net the 
usual attitude of the scientific mind. 
Mr. Spencer in particular, referred 
to by our contributor as “the great 
corypheeus of agnosticism,” takes 
much pains to show that no ade- 
quate explanation of the phenomena 
of the universe is obtainable. What 
he has labored to do, for his own 


part, is to formulate the most gen- | 


ral laws of world action which it 
is in his power to diseover, and to 
show how more special methods of 
action are deducible therefrom. At 
the very basis of his system lies an 
unknowable power which does not 
admit of formulation. If we take 
the late Professor Huxley as one of 
the representative minds of the mod- 
ern scientific world, we shall eer- 
tainly not find him talking of having 
discovered an adequate explanation 
of all existing phenomena. It is one 
thing to decline the ready-made ex- 
planations of others, and quite an- 
other to claim to be in possession of 
a satisfactory explanation of your 
own. The mission of the man of 
scienee is not to explain the world in 


| point.” 
' substanee the answer of Science to 
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its totality, but to give those partial 
explanations of phenomena and 
their sequence which are needed to 
safeguard human life and fructify 
human etfort. The man of science 
watches over the integrity of his own 
intelleet, and refuses to allow it to be 
entangled in any yoke of bondage, 
knowing that he holds his faculty for 
truth ip trust for the world. When 
he is asked to acknowledge “ design” 
in this or that organism, he says: “T 
recognize the relations which this 
thing sustains to its environing eon- 
ditions, and I have some limited 
knowledge of its previous course of 
development; but [do not know that 
it has become what it is through the 
application to it, or to the conditions 
under which it was produeed, of any 
stress or influence proceeding from a 
conscious will such as alone furnish- 


; es to my mind the type of purposive 


action. A conscious will may well 
underlie this universal frame of 
things, but ean not, upon grounds 
of scientific observation, profess to be 
able to discern the presence or ab- 
sence of its action at any particular 
This we conceive to be in 


the qnestion at issue; and it is one 
with which Theology would do well 
to be content, for Science will never 
knowingly make an affirmation 
whieh there are not facts to sustain. 
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IN no way can one appreciate more clearly the remarkable advanee in 
ethnographic studies than by comparing the great work of Professor fat- 
zel* on The History of Mankind with the early works of Pritchard and 
Wood. The illustrated work of the Rev. J. G. Wood on the Natural His- 
tory ot Man represented the state of our knowledge on the subject at the 


time it was compiled, m a popular way to be sure, but nevertheless the 


* The History of Mankind. 


York: The Macmillan Company. 1SC7. 


By Pref. Friedrich Ratzcl. 
Two volumes, pp. 485 and pp. 562. 


Translated by A.J. Butler, M. A. New 
Trice, $8. 
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reader had presented to him in a graphic way a light sketch of the habits. 
manners, and customs of the various peoples of the world. There were 
blunders, of course, such as classifying the Japanese with the uncivilized 
races! In the work of Ratzel we have a popular exposition of the subject 
from the same standpoint. It is a compact storehouse of facts, and the in- 
finite lines of research shown in this remarkable compilation of data give 
one a just idea of the tremendous strides the science of ethnology has taken 
within a quarter of a century. A book bearing the indorsement of Pro- 
fessor Virchow and introduced to English readers by a prefatory chapter 
from the pen of Dr. E. B. Tylor must be one of importance and merit, and 
so itis. It hasan unusually large number of illustrations of the weapons, 
utensils, toys, totems, ete., of all the races of the world. The portraits are 
derived from the very best sources, while maps and brightly colored plates 
make up a veritable ethnographic museum, and this feature alone renders 
the book indispensable to American students. Much of the material illus- 
trated is derived from museums which have come into existence within 
recent times. 

The work is so valuable that it seems an ungracious task to point out 
omissions. It is, however, necessary to call attention to the very evident 
fact that the author has derived his material almest exclusively from Euro- 
pean sources. In that portion of the work dealing with the native races 
there are but few references to the work of American students. He shows 
no evidence of ever having seen the magnificent series of volumes issued 
by the United States Bureau of Ethnolegy, by far the most important of 
the General Government's publications. When one recalls the valuable 
contributions of Mason on the Throwing Stick; Cushing on Zuni Fetiches; 
The Sign Language and Petrographs, by Mallery; Mortuary Customs, by 
Yarrow; Burial Mounds, by Thomas; Central Eskimos, by Boas; Point Bar- 
row Eskimos, by Murdoch; Chiriqui Art in Shell and Pottery and other 
papers, by Holmes; Pueblo Architecture, by Mindeleff; Masks, Labrets, 
etc., by Dall; and the contributions by Powel], Stevenson, Henshaw, Mat- 
thews, Bourke, Hoffman, Mooney, Turner, Dorsey, McGee, Fewkes, and 
others which enrich these volumes, and a host of American workers in 
other lines of investigation, as Morgan, Bandelier, Mrs. Nuttall, Brinton, 
Cnlin, and many others, one realizes how clearly Ratzel has restricted him- 
self to the work of European students. It is true many of these memoirs 
were not published when the first edition of this work appeared in 1884; 
but when the second German edition was published in 1895 most of these 
memoirs had appeared and many of them had been widely noticed in Euro- 
pean journals, and the lavish generosity of our Government in the distri- 
bution of its publications must have placed them on the shelves of every 
leading library in Europe. The author in several instances confounds 
Japan with China by including both countries under certain general state- 
ments, and in one case the word Japan appears when it should read Java. 

There is no evidence that the author recognizes the lowly origin of man. 
Dealing with the most pregnant facts as to man’s evolution, he questions 
whether the savage is lower than other races considered civilized. Tor this 
reason perhaps the early stages of man are not considered, and therefore 
one must look elsewhere for the evidences of prehistoric man. Not a 
cranium or a human bone, unless it represents a trophy or a fetich, is given. 
It is true the work is for the general reader, but nowadays the general 
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reader, at least in America and England, demands much more than he did 
twenty years ago. 

The work is so full of interesting material that it is impossible in a re- 
view of this nature to do more than quote here and there. An illustration 
of the persistence of certain traits in man is shown in the Tedas or Tebus, 
which are supposed to be the Troglodytes described by Herodotus. “They 
are to-day no poorer, no richer, no wiser, no more ignorant than they have 
been these thousands of years; they have acquired nothing in addition to 
what they possessed then.” He shows in contrast the Europeans emerging 
from savagery in an exalted place among the peoples of the world. By 
such a picture do we see the persistence of conditions identical in every 
respect to those of the animals below us. While a form of Brachiopod 
may persist nearly unchanged from the lowest geological horizons to the 
present day, other forms of life may pass through rapid changes and become 
extinet. A group may go through slow and even changes like the ammon- 
ites of the Jura and finally culminate in rapid and extraordinary modifi- 
cations in form, 

In contrasting the inertness of the Chinese with the progressive Euro- 
pean nations, he quotes Voltaire as * hitting the pomt” when he says that 
“Nature has given the Chinese the organs for discovering all that is useful 
to them but not for going any further.” Peschel presents these contrasts 
in a clearer way perhaps when he says: “Of all highly civilized nations 
the Chinese owe least to foreign promptings, whereas until the thirteenth 
century we—that is to say the Europeans, and especially the northern Euro- 
peans—owed almost everything but our language to the teaching of other 
nations. . . . Since our intellectual awakening, since we have come for- 
ward as the propagators of the treasures of culture, we have liudefatigably 
toiled with the sweat of our brows in search of something, the very exist- 
ence of which was unsuspected by the Chinese, and which they would 
think dear at a platter of rice. This invisible object we term causality. 
We have admired the Chinese for an inecalenlable number of inventions 
and have appropriated them, but we are not indebted to them for a single 
theory or a single glance into the connection or the first causes of phe- 
nomena.” 

The statement is made that Chinese ships are said to have been cast 
away on the northwest coast of America. In every case the Junks which 
have been cast away on our western coast or found drifting in the North 
Pacific are Japanese junks, not Chinese. A reference is made to glazed 
tiles associated with ancient pottery having been exhumed in the Missis- 
sipp! Valley near Natchez. Asa matter of fact the tile is post-Columbian. 

The arrangement of cuts is somewhat confusing: they are not always 
found with the text. As the cuts are not numbered, there is no way of re- 
ferring to then in the text. On the other hand, a good legend accom panies 
each illustration, and usually full credit is given to its derivation. Refer- 
ences to special works on the subject treated would have added greatly to 
the value of the hook. Thus on page 287, Volume If, the author says in 
speaking of the Hottentots: “If we may believe Kolb, the fortunate hunter 
undergoes an ‘alterative process’ at the hands of some old fellow-tribesman 
in the form of a hydraulic application which does not bear more minute 
description.” Is he referring to Peter Kolben’s remarkable work on the 
Present State of the Cape of Good Hope, an English translation of which 
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was published in 1731? A reference to Kolben’s work would have given 
the student access to material which depicts the Hottentot before he had 
been seriously contaminated by contact with intrusive races, and would 
have explained the curious ceremonies connected with marriage and other 
rites and functions. 

In regard to the dwarf tribes of Africa he says: “It is a pity that Stan- 
ley . . . hasshown his usual tendency to exaggeration. With the dwarfs 
he has jumbled up children or misshapen beings such as negro chiefs keep 
at their courts for entertainment.” Among the interesting generalizations 
is this one: “It has been correctly said that among negroes as elsewhere 
morality seems to stand in inverse ratio to the quantity of clothing, so that 
tribes that go naked are, so long as they remain untouched by foreign in- 
fluence, the most chaste; those that are most clothed the least so.” The 
missionaries can not or will not see the significance of this truth, and in- 
stantly demand a sudden change in habits engendered under a tropical 
sun, with the inevitable result of physical and moral degeneration of their 


converts. 


His treatment of the African races is by far the most exhaustive, and 
the mass of new material in statement and in illustration will be of the 
greatest value to the American student. 


GENERAL 


THE important question of memory and 
its cultivation is the subject of the last 
volume in the International Scientific Series 
to reach us.* What memory Is, its place 
and importance in the economy of the human 
iuind, its divisions and special functions, 
and, finally, methods for its cultivation, is 
the ground covered by Mr. Green’s book. 
The great importance of a good memory is 
manifest; in fact, our intelligence depends 
almost entirely on the ability to remember 
what we learn, or, more accurately, what we 
perceive, as learning a thing implies the use 
of memory, so that any suggestions which 
may help to improve our ability to remember 
are worthy of close attention. Mr. Green 
says that in his own case, after a use of the 
methods he recommends, he found that he 
could learn a subject in about a fifth of the 
time that it previously took him. The special 
rules for memory cultivation occupy only the 
last fifty-five pages, although the whole sub- 
ject is treated with special reference to this 
aspect of the question. The rules are simple, 
and, in fact, those which common sense would 
dietate—such as concentration of attention 
on the subject which it is desired to remem- 


* Memory and its Cultivation. By F. W. Ed- 
ridge-Green. New York: D. Appleton and Com- 
pany. Pp. 307. Price, $1.50. 
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ber; the exclusion of unimportant and con- 
fusing details; frequent recalling of the im- 
pression; the use of as many faculties as 
possible in fixing the original impression ; 
studying when the nervous force is abun- 
dant, ete. 


When the political uncertainties of the 
scientific departments at Washington are 
considered, it seems really remarkable that 
anything at all is accomplished by them. For 
the successful prosecution of original re- 
search freedom from the petty cares of polit- 
ical maneuvering would seem essential, and 
yet some of these sections, notably the ethno- 
logical and geological, are constantly turning 
out valuable material. The last of their 
publications to reach us are a number of 
Geological Survey bulletins.* The first one, 
No. 87, is by Charles Schuchert, and gives a 
syhopsis of the American Fossil Brachiop- 
oda, including a valuable bibliography and 
synonymy. The richness of North America 
in well-preserved Paleozoic brachiopods gives 
No. 
1247, by N. H. Darton, is a catalogue and in- 
dex of contributions to American gevlogy, 
and while there can be little said of it in the 


Mr. Schuchert’s work a special mterest. 


tins of the United States Geclogicul Survey. 
Nos 87, 127, 158, 139, 110, 141, 142, 1H, 145, 146. 
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way of a review, the valne of a carefully pre- 
pared bibliography of geological literature as 
a reference book for libraries and geological 
writers can not be overestimated. No. 188 
is entitled Artesian Well Prospects in the 
Atlantic Coastal Plain Region, and is by the 
same author as No. 127. It seems that in 
this region of the Atlantic slope there are no 
large supplies of potable surface water. For- 
tunately, however, it has a geologic structure 
particularly favorable to the accumulation 
and flowage of underground waters, and from 
these underground streams several cities at 
present obtain their water supply. Mr, Dar- 
ton tells us that during the past six years he 
has been engaged in a geological study of 
this coastal plain region, and has given espe- 
cial attention to the question of subterranean 
waters ; and while this investigation is as yet 
very imperfect, he thinks that it will in a 
measure meet the great demand for nforma- 
tion as to well prospects and the general re- 
lation of the water horizons. In No, 189 
Messrs. Weed and Pirsson give us a general 
study of the geology of the Castle Mountain 
miuing district of Montana. No. 140 is a 
report of the progress made in the division 
of hydrography in the calendar year of 1895. 
The author is F. I. Newell. The Eocene 
Deposits of the Middle Atlantic Slope in 
Delaware, Maryland, and Virginia, A Brief 
Contribution to the Geology and Paleontology 
of Northwestern Louisiana, The Moraines of 
the Missouri Cote.u and their Attendant 
Deposits, and The Potomae Formation in 
Virginia are the titles of the next four bul- 
letins. No. 146, by F. B. Weeks, is a Bibli- 
ography of North American Geology, Pale- 
ontology, and Petrology and Mineralogy for 
1895. No. 147 is a record, by C. D. Perrine, 
of the earthquakes oecurring in California in 
1895, of which there seem to have been 
about fifty. Messrs. Clarke and Hillebrand, 
in No. 148, publish some analyses of rocks 
and analytical methods used in the United 
States Geological Survey between the years 
1880 and 1896. 

In The Social Mind and Education,® by 
G. EF. Vincent, an effort is made to bring 
conceptions from social philosophy to bear 


* The Social Mind and Education. By George 
Edgar Vincent. New York: The Macmillan Com- 
pany. Pp. 155. Price, $1.25. 
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upon the problem of education, with the 
hope that there may result both clarification 
of ideas and greater definiteness of purpose. 
Stress is laid chiefly upon the cognitive func- 
tion of society and of the individual. Such 
one-sidedness of treatment is adopted, not 
from any failure to recognize the organic 
unity of the mind, but because the vastness 
of the general subject precludes its treat- 
ment in a single volume. The parallel be- 
tween the development of the race and the 
individual has of late been subjected to eriti- 
eism. ‘It has been pointed out that there 
are short cuts by which in individual evolu- 
tion whole stages of the race’s growth may 
be omitted. . . . Education sets before itself 
the task of relating the individual intrinsic- 
ally to the social tradition so that he may 
become an organie part of society... . It 
should be therefore a definite aim of the 
higher edueation to direct the student in a 
purposeful integration of his various pur- 
suits, a putting back of these abstractions 
into a concrete coneeption of life.” 


Dr. Shufeldt has at last brought together 
in one volume* the majority of his popular 
seientific papers on Natural History. Most 
of the material has already appeared as 
magazine articles, and hence does not form 
a systematic treatise, but is rather a series 
of Nature stories selected at random, and 
ranging from the cedar bird to the polar 
bear. Technical descriptions are avoided, 
and the text has been prepared chiefly with 
the view of stimulating the unscientific to 
an interest in the common forms of animal 
life which are so abundant and interesting, 
and which usually receive so little intelligent 
attention from the average country stroller. 
The first two chapters deal with methods of 
study and the classification of animals, and 
serve as a sort of introduction to the main 
portion of the book. There is also a final 
chapter on museums and their uses, This 
elass of books on popular natural history has 
been enormously inereased of late, and while 
even the poorest of them have some value, a 
new one in order to justify itself ought to 
have special claims to originality, and in or- 
der to be of scientific value, some system in 


* Chapters on the Natural History of the 
United States. By R. W. Shufeldt. Dlustrated. 
New York: Studer Brothers. Pp. 472. 
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its treatment of the various groups. This 
volume is unfortunately devoid of the latter 
qualification, but does eontain a number of 
reproduetions from aetual photograplis of 
the living forms ; some of tliem actually very 
good and others very bad, but all of them 
remarkably good when one considers the 
great dillieulties in the way of photograph- 
ing the living animal in its native woods. 
These pictures and Dr. Shufeldt’s facility in 
presenting scientific facts in a readable and 
entertaining form no doubt help to justify 
the book. 


The State Geologist of Indiana, W. 8, 
Blatchley, informs us, in his Twenty-first An- 
nual Report of the Department of Geology 
and Natural Resources, that abandoning, for 
the most part, “the unsejentific method of 
eounty surveys, which is impeded by artifi- 
eial boundaries having no relation to geo- 
logical conditions,” he has adopted that of 
taking up each of the great natural resources 
of the State, and preparing a monograph 
thereon, based upon actual field investiga- 
tion. The present report contains papers 
by him and his assistants upon the natural 
resourees of the State, the petroleum indus- 
tly, composition of coals, the Black Slate or 
Genesee Shale of New Albany, Indiana Caves 
and their Fauna (finely illustrated), the Geo!- 
ogy of the Middle and Upper Silurian Rocks 
of Clark, Jefferson, and neighboring coun- 
ties, the Bedford Odlitic limestone (the fa- 
mous building stone), natural gas, mines, oils, 
the geology of Vigo County, and the unculii- 
vated ferns, fern allies, and flowering plants 
of the same county. The report is illustrated 
by maps and plates. 


A leeture on The Protestant Faith, ov Sal- 
vation by Belief, read on various occasions 
before the Young Men's Christian Union by 
Dwight Hinckley Olmstead, is published Ny 
G. P. Putnam’s Sons, with an introduction 
on the Limitations of Thought. It is a criti- 
eism of the Protestant principle of freedom 
in thought, and maintains that belief is in- 
voluntary, and therefore compulsory. 


In preparing the second edition of his 
book on The Psychical Correlation of Re- 
ligious Emotion and Sexual Desire, the au- 
thor, Dr. Jumes Weir, has incorporated in it 
a considerable amount of additional evidence 
in support ol his theory, has verified all ref- 
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erences, has endeavored to eliminate un- 
necessary material, and has divided the work 
into three parts. He has also added to the 
volume several other essays in which psy- 
chical problems are econsidcred. Of the 
main work, the first part relates to the origin 
of religious feeling, which is belleved to 
have been first material and prompting to 
propitiatory offerings. The second part is 
devoted to Phallie Worship, which, the au- 
thor argues, dates from a very early period, 
has been universal, and has survived, even 
in some parts of Europe, in one form or 
another, to a very recent period; and the 
general subject, as defined in the title of the 
book, is treated in the third part. Dr. Weir’s 
theory was first announced in a medical 
journal in New York in 1894; the first edi- 
tion of this book was printed in June, 1897, 
and the sevond edition was all written and 
in the hands of the publishers in August, 
1897—all before another book on the same 
subject appeared, in October, 1897. 


The King’s Daughter and the King’s Son, 
“a fairy tale of to-day,” by Agatha Archer, 
Was written, as we learn from thie title-page, 
by a King’s Daughter in the summer of 1896. 
It declares its part to be “to conspire with 
the new works of new days.” It presents 
subjects of vital social relations from a new 
point of view, and aims to enforce the pre- 
cept that women should be given time and 
opportunity before marriage to understand 
clearly what marriage means to them. (Fow- 
ler & Wells Company, publishers. Price, $1.) 


Physical Problems and their Solutions, 
by .f. Louryougnon (D. Van Nostrand Com- 
pany’s Science Series), presents a number of 
problems classified under the headings eorre- 
sponding to the different divisions of physies 
to which they are related, and prefaced by 
such explanations as render their meaning 
clearer; also problems which have been 
set at examinations by the University of the 
State of New York. The solutions of some 
of the problems are given, and in cases 
where similar problems have already been 
treated, references to such solutions have 
been made. 


The author, D. AL Tenney, of a paper 
entitled Zhe Cooling Universe Refuted: the 
Earth not Born of the Sun, aiming to awaken 
inquiry on the subjeets treated of, seeks to 
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show that current theories of the origin and 
history of the earth and solar system are 
wrong; that the sun does not project light 
and heat as such to the earth; that the 
earth is not a result of nebular evolution, 
but is sclf-existent and independent, as are 
other planets and systems, and along with 
the other bodies is a great clectro-magnet ; 
and that the forces of that category devel- 
oped by these bodies are the power behind 
all phenomena. His argument consists of 
variations of the familiar one that the pres- 
ent explanations—accepted for want of bet- 
ter ones—are unsatisfactory. His electro- 
magnetic idea—perhaps not intrinsically ob- 
jectionable as a general principle—stil] leaves 
the why and the how unaccounted for. 


A book by Dr. Frank Wood Haveland (pub- 
lished by the author, 205 West 118th Street, 
New York, $2), entitled Science, the Ancieut 
Hebrew Significance of the Book of Genesis, 
is a little bewildering to one not initiated 
into the mysteries of Christian scienec. The 
book of Genesis is deseribed as the founda- 
tion of all other books of the Bible and of 
every science, philosophy, and religion of all 
ages, and as explaining various biblical and 
human mysteries, ineluding the science of 
healing of the sick, and revealing the high- 
est conditions of thought. In connection 
with the authorized version of Genesis, a 
paraphrase is published, embodying its sup- 
posed hidden meaning. 


The poem of Josiah Augustus Scitz, en- 
titled The Colloguy, is further designated on 
the title page as Conversations about the 
Order of Things and Final Good, held in the 
Chapel of the Blessed St. John, summarized 
in Verse. The conversations cover a con- 
siderable part of the field of philosophy and 
knowledge, and relate to subjects, some of 
which, as in the tenth conversation, ‘The 
World of Wrong and Pain,” bearing on the 
social aspects of life; the twelfth, “ Of the 
Natural Order,” setting forth evolution ; and 
the thirteenth, “Excursion to Mars,” relat- 
ing to cosmogony, bear on subjects coming 
within the purview of science, (G. P. Put- 
Price, $1.75.) 


Certain underground structures found in 


nam’s Sons, 


some of the ruined groups of Yueatan have 
excited the curious attention of explorers, 
but have not been satisfaetorily accounted 
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for. They are generally single chambers, re- 
sembling vaults in appearance, built ten or 
fifteen feet below the surface, and having no 
connection with the outer world except a 
single opening through the roof. They are 
particularly noticeable at Labna, and several 
have been found at Uxmal. Thirty-three of 
these chiuliunes, as they are called, at Labna 
have been explored by Mr. Edward H. 
Thompson, whose report upon them, The 
Chultunes of Labnd, is published as a Mem- 
oir of the Peabody Museum of Ethnology 
and Archeology. Mr. Thompson found in 
them much dust, flint implements, potteries, 
and human bones. He believes that they 
were primarily built and used for the storage 
of water in a region where that necessary is 
very scarce and hard to get, and that some of 
them were afterward converted Into tombs. 


Suggestions for laboratory and field 
work in High-Sehool Geology, by Ralph S. 
Tarr, is intended as an aid for the teacher. 
It is an attempt to introduce the objeet- 
lesson method into the study of geology, and, 
while there can be uo question of its desira- 
bility and efficacy, there are many difficul- 
ties in the way of its adoption in the ordi- 
nary high school, the chief among which are 
lick of time and adequate knowledge by the 
teacher. The subject is taken up chapter 
by chapter (following the author’s Elemen- 
tary Geology), field and laboratory work 
being introduced wherever it seems called 
for. The latter half of the volume consists 
of a series of questions for use with the 
anthor’s Elementary Geology. (Macmillan, 
25 cents.) 


The elementary course in comparative 
anatomy of the vertebrates includes, in many 
colleges, the thorough study of some readily 
obtained, characteristic vertebrate, followed 
by studies of the various types. Prof. David 
S. HNellicott, of the Ohio State University, 
finds that in the preparation of literary 
guides for these dissections, the Ophidian, 
or snake, has been omitted. Considering it 
as really an important and agreeable type, 
and easily obtained in the spring, he has 
undertaken to supply the omission with a 
little handbook on the Dissection of the 
Ophidian, The Spreadiug Viper (Zfeterodon 
platyrhinus), a common, harmless snake of 
fair size, is taken as the type for examina- 
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tion. The systematic place and external 
characteristics of the Ophidia are first cx- 
plained, and then follow ehapters on bones, 
muscles, and the digestive and vascular sys- 
tems and special sense organs, and brief 
explanations of methods are given in ap- 
pendixes. (Published by the author, Column- 
bus, Ohio.) 


Another of Appletons’ Home-Reading 
Books is Harold’s First Discoveries, in the 
Nature-Study series, by J. IV. Zroeger, de- 
signed for younger children, Harold ob- 
serves What he sees, or at times goes out to 
see, and learns or is told about the dispersion 
of seeds like those of the milkweed, dande- 
lion, thistle, ete., trees, fruits, vapor, frost, the 
magnet, nietals, crystals, animal life, and 
budding and germination as illustrated in 
the willow, lilac, beans, and peas. The 
works in these series are furnished with 
practical hints as to the way the subjeets 
may be dealt with in the teachers’ guidance 
of their pupils, so as to awaken the most 
lively interest and contribute to real knowl- 
edge of them. 


Anaccount of Certain Aboriginal Mounds 
of the Georgia Coast, published by Clarence 
B. Aoore in the Journal of the Academy of 
Sciences of Philadelphia, gives the result of 
five months’ continuous work in the mounds 
along the coasts of the mland water passage, 
in the course of which twenty-one of them 
were exaniined, Remarks on the methods of 
burial observed in these mounds and in those 
of Florida—‘ bunched” and “ flexed ”’—the 
burial of infants and burials in baskets and 
in jars, precede the accounts; attention is 
called to some rather marked differences in 
custom and praetice found to have prevailed 
in the region and in Florida, and even in 
close neighborhood with one another. <A 
chapter is added on Inhumation and Incinera- 
tion in Europe, by the Marquis de Nadaillae. 
The paper is illustrated by figures in the 
text and fifteen exeellent large plates. 


Dr. IL L. Holbrook is of the opinion that 
“the time has come for man to take speeial 
interest in his own evolution, to study and 
apply so far as possible all the faetors which 
will in any way promote race improvement.” 
As a contribution to this study he offers his 
book on Stirpiculture (M. L. Holbrook & Co., 
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admits, to apply perfectly all the factors that 
will promote race improvement, but we can 
make a beginning ; “ greater thoughtfulness 
may be given to suitable marriages; im- 
proved environment may be secured; better 
hygienie conditions taken advantage of; 
food may be improved; the knowledge we 
have gained in improving animals and plants, 
so far as applicable, may aid us; air, exercise, 
water, employment, social conditions, wealth 
and poverty, parental conditions, all have an 
infuence on offspring, and man should be 
able to make them all tell to the advantage 
of future generations,” These topies are dis- 
eussed in so far as they bear upon the main 
question. 


Mrs. Z. ZL. W. Wilsows manual for teach- 
ers on wVuture Study in Elementary Schools 
(the Maemitlan Company, New York, 90 
cents) is eharacterized by the editor, Francis 
W. Parker, as ‘an outgrowth of a rich, 
varied, and thoughtful experience with child 
nature and the nature that surrounds the 
ehild.”” The manner and atmosphere of the 
bock justify the characterization. The meth- 
od has been tested in the schoolroom with 
excellent results, It is planned to meet the 
needs of the ordinary grade teacher in the 
public schools of a city. It does not pre- 
suppose special knowledge on the part of the 
teacher, or speeia] facilities for the collee- 
tion of material, but earnestness in his work 
and all that pertains to it. The system is 
substantially an object-lesson system, and 
should be assisted by elass excursions for 
material. The excursions of the author’s 
class were made into the street, in Philadel- 
phia, 


To their valuable and attractive series of 
Tome Reading Books, Messrs. D. Appleton 
and Company have added The Hall of Shells 
(price, 60 eents), in whieh the young reader 
is introduced by the author, Mrs. A. S. Hardy, 
to the beauty and wonderful structure of 
mollusks and the habitations they construct 
for themselves. The characters in a simple 
story wander along the seashore gathering 
shells, or find them in their aquarium and 
converse freely about them—their forms, 
eclors, peculiarities of structure, and the 
animals that inhabit them—under the guid- 
anee of one who has some seientifie knowl- 


New York, 81). We are not yet able, he i edge of them. In this way enough informa- 
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tion is brought in to give a fair degree of 
general knowledge concerning the animals 
or families under study, and the reader is 
referred for further facts to accessible 
works which give them. Thus the reader is 
taught concerning the more common shells, 
the mythologies and literatnre concerning 
them, their microscopic structure, peails, 
seaweed, the nautilus, the Meduse, echino- 
cerms, the Gordontde, the work of mol- 
lusks, the fate of shells, the use of the drag- 
net, ete. 


Another, a little larger book of the 
Home-Reading Series, is Uncle Sam’s Seereis 
(75 cents), the purpose of which is defined 
by the author, Oscar Phelps Austin, “to he 
to furnish the youth of the land some facts 
about the affairs of the nation, and to 
awaken in the mind of the reader an inter- 
est in kindred subjects.” In this bock, too, 
a thin thread of a story and the conversa- 
tions of the characters in it are made the 
vehicle for conveying instruction about dif- 
ferent kinds of Government money, tlie 
postal service, Americ.n geology, the mint, 
the courts, the navy, bimetallism and mono- 
metallism, the history of the currency, the 


| 
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tariff question, the history of parties, and 
the presidential electoral system. Copious 
references are made to the books in which 
further information on those subjects may 
be found. 


Among the great variety of information 
on the special subject given by the Svcoviil 
and Adums Company in their American 
Annual of Photography and Photographic 
Times Almanae for 1898 (price, 75 cents), 
we single out for mention the contributed 
articles conveying instruction as to methods 
and processes or relating experiments and 
experiences—the chemica] tables, the de- 
scriptions of the novelties of the year, the 
standard formulas and useful recipes, tables 
for the simplification of emulsion calcula- 
tions, tables of comparative light values, 
the list of principal chemicals, photographic 
schools, list of photographic books pub- 
lished in 1897, the record of photographic 
patents, lists of American and foreign pho- 
tographic societies, and a list of hotels hav- 
ing dark rooms for development, Numerous 
plates and pictures represent photographic 
work of rare excellence, or illustrate the 
text. 


PUBLICATIONS RECEIVED. 


Agricultural Experiment Stations. Bulletins 
and Reports. New Hampshire College, Dirham: 
No. 47. Strawberries. By F.W. Rane. Pp, 24.— 
New Jersey : No. 126. Small Fruits. By Alva T. 
Jordan. Pp. 32; Bovine Abortion, Milk Fever, 
and Garget By Jnlius Nelson. Pp. 24.—New 
York: No. 130. Popular edition. A New Disease 
of Sweet Corn. Pp. 5; No. 131. Popular edition. 
Oat Smut and New Preventives. Pp. 6; No. 132. 
Popular edition. Milk Fat from Fat.Frce Food. 
Pp. 6. All by F. HH. Hail.—Obio : Newspaper 
Bulletin. No. 180. The Sugar-Bect Tests of 1898. 
Pp. 1.—United States Department of Agriculture, 
Weather Bureau: An Improved Sunshine Re- 
corder. By D. T. Maring. Pp. 15. 


American Academy of Political and Social 
Science. The teonomic Relation of Life Insur- 
ance to Society and Stale. Addresses by varions 
persons at the mecting, December 17, 1897, Phila- 
delphia. Pp. 48. 25 cents. 

Builey, L. H., and others. Garden Making. 
Suggestions fortbe Utilization of llome Grounds. 
New York: The Macmillan Company. Pp. 417. 
$1. 

Bulletins, Proceedings, and Reports. American 
Microscopical Society. Transactions, Twentieth 
Annual Meeting, August, 1897. Pp. 209.—Amer- 
ican Railway Association. Meeting of October, 
1897. Pp. 106.—American Society of Naturalists, 
Records, Vot. I], Part II. Providence, R.I. Pp. 47. 
—Argentina: Anales de la Oficina Meteorologica 
(Annals of the Meteorolegical Office), Vol. XI. 
Walter G. Davis, Director, Buenos Aires. Pp. 
502.— blue 1lill Meteorological Observatory. The 
lfighest Kite Ascensions in 1897. By S. P. Fergus- 
son. Pp. 21.—City of Springficld, Mass.: Report 
of the Superintendent of Sehoois (advanced netes) 
for 1867. Thomas M. Ballict, Superintendent.— 


Linnean Socicty of New York. Abstract of Pro- 
cecdings for 1896-°97; with the Fishes of the Fresh 
and Brackish Waters in the Vicinity of New York 
City. By Eugene Smith. Pp. 56. 

Clerke, Agnes M., Fowler, A., and Gore, J. 
Ellard. Astronomy. (The Concise Knowledge 
Library.) New York: D. Appleton and Company. 
Pp. 581. $2. 


Eimer, Th. On Orthogenesis and the Impor- 
tance of Natural Selection in Species Formation. 
Chicago: Open Court Company (Religion of 
Science Library), Pp. 56. 25 cents. 

Frankland, Perey, and Mrs. Percy. Pasteur. 
New York: The Macmillan Company. (Century 
Science Serics.) Pp. 224. $1.25. 

Hlitteli, Theodore H. History of California. 
Notice of the third and fourth volumes. Pp. 15. 


Jones, larry C. The Freezing-point, Boiling- 
paint. and Conductivity Methods. Easton, Pa. : 


The Chemical Publishing Company. Pp. 64. 75 
cents. 
Kremers, Edward, Editor. Pharmaceutical 


Archives. Vol. I, No. 1, Jannary, 1898. Monthly. 
Oflice of the Pharmaceutical Review. Milwaukee, 
Wis. Pp. 24, with plates. $1 a year. 


Ladd, Prof. George Trumbull, Outlines of 
Descriptive Psychology. A Text-Book of Mental 
Science for Coileges and Normal Schoois. New 
York: Charles Scribner’s Sons. Pp. 423. $1.50. 

Merriam, Florence A. Birds of Village and 
Field. A Bird Book for Beginners. Houghton, 
Mitlin & Co. Pp. 406. $2. 

Noyes, Arthur A., and Mulliken, Samuel P. 
Laborarory Experiments on tbe Class Reactions 
and Identification of Organic Substances. Easton, 
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Pa.: Chemical Publishing Company. Pp. 28. 50 
cents. 


Parker, T. Jeffery, and Waswell, William A. 
A Text-Book of Zodlogy. New York : The Mae- 
millan Company. Two volumes. Pp. 779 and 
683. $9. 

Reprints. Blaekford, C. M., Atlanta, Ga.: A 
Method of Teaching Histology. Pp. 8.—Dellen- 
bangh, F.8.: The True Route of Corcnado’s 
Warch. Pp. 86.—Evermann, Bb. W.: Notes ou 
Fishes eolleeted by E. W. Nelson on the Tres 
Marias Islands and in Sinaloa and Jalisco, Mexico. 
Pp. 3.—Galloway, D. II., M. D., Chieago: What 
We Eat and What it Costs. Pp.7.— Marlatt, C. L.: 
A Brief Historieal Survey of the Science of Ento- 
mology, ete (President's Address, lntomological 
Society of Washington). Pp. 40.—Von Schrenk, 
Hermann, The Trees of St. Louis as influeneed 
by the Tornado of 1896. Pp. 16, with plates. 


Seripture, E. W., Editor. Studies from the 
Yale Psychological Laboratory. Vol. TV, 1896. 
Pp. 141. $1. 


fmithsonian Institution Publications: Report 
of 8S. P. Langley, Seeretary. Pp. 8¢.—The Astaei- 
die of the United States, ete. By Walter Paxton. 
Pp, 52.—Bibliograpby of the Metals of the Plat- 
inum Group, 1798-1896. By James Lewis lowe. 
Pp. 820.—Supplement to the Aunotated Catalogne 


Fragqgnrents 


The Origin of Coral ¥sland Forms,— 
This much-discussed question has been 
raised again by the boring operation of Pro- 
fessors Sollas and David at the island of 
Funifuti. Their results, as far as they have 
been announced, seem to confirm Darwin’s 
theory of subsidence. But now we have a 
letter (American Journal of Science, Febru- 
ary, 1898) from Alexander Agassiz, who is 
at present with a scientific expedition in the 
Fiji Islands, announcing observations which 
seem to point toward elevation rather than 
subsidence. Professor David’s bore hole at 
Funifuti was earried down six hundred and 
ninety feet, and a preliminary examination 
of the core indicated that the reef had been 
built up in the immediate neighborhood, at 
any rate, of growing coral. Portions of 
true reef were found in various positions 
throughout the whole depth. There seems, 
however, to be a possibility that the boring 
was situated on a very steep slope of vol- 
eanic rock, covered by a talus of coral de- 
bris from a reef on the summit. A further 
and fuller report from Professor David will 
no doubt clear up some of these uncertain- 
ties. The material reeetved from Mr, Agas- 
siz is only that contained in a private letter, 
Much to his own surprise, he found the gen- 
eral appearance of the islands to indicate, 
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of the Published Writings of Charles Abiathar 
White, 1886-1897. By T. W. Stanton. Pp. 16.— 
Contribnttons to Philippine Ornithology. By 
Dean C,. Worcester and Frank S. Bourns, Pp. 80. 


Stickney, A. B. The Currency Problems of 
the United States in 1897-98, Pp. 82. 

Titehener, BE. B. A Primer of Psyehology. 
New York: The Macmillan Company. Pp. 314. 


| $1. 


United States Commission of Fish and Fish- 
eries. Publications available for Distribution on 
June 80, 1897. Pp. 16.—Records of Observations 


| made on Board the United States Fish Commis- 


sion Steamer Albatross, during the Year ending 
June 30, 1896. Pp. 32.—Notes on the Ialibut 
Fishery of the Northwest Coast in 18¥6. By A. 
B. Alexander. Pp. 4.—Descriptions of New or 
Little-kKnown Gencra and Species of Fishes from 
the United States. By Barton W. Evermanu 
and William C. Kendall. Pp. 8 with plates.— 
Observations npon the Herring and Herring Fish- 
eries of the Northeast Coast, with Special Refer- 
ence to the Vicinity of Passamaquoddy Bay. By 
Hi. F. Moore. Pp. 54, with maps.—The Salmon 
Fishery of Penobseot Bay and River in 1895 and 
18.6. By Hugh M. Smith. Pp. 12, with plate. 


Ward, Lester F. Outlines of Sociology. New 
York: The Macmillan Company. Pp. 801. $2. 
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if not prove, that elevation rather than sub- 
sidence had taken place. After recalling Pro- 
fessor Dana’s statement of the beautiful iNus- 
tration which the Fijis gave of the gradual 
changes brought about by subsidence, he 
says: ‘‘My surprise was great, therefore, 
to find within a mile from Suva an elevated 
reef about fifty feet thick and a hundred and 
twenty feet above the level of the sea, the 
base of the reef being underlaid by what is 
loeally called soapstone, probably a kind of 
stratified voleanic mud.” Many other traces of 
extensive elevation were noted. At Tarutha, 
for instance, the eoral limestone bluifs were 
probably eight hundred feet high. From a 
series of such observations Mr. Agassiz “is 
inclined to think that the corals of to-day 
have actually played no part in the shaping 
of the eircular or irregular atolls seattered 
among the Fiji Islands; furthermore, that 
they have had nothing to do in our time 
with the building up of the barrier reefs 
surrounding either wholly or in part some 
of the islands. I also believe that their 
modifying influence has been entirely limited 
in the present epoch to the formation of 
fringing reefs, and that the recent corals 
living upon the reefs, either of the atolls or 
of the barriers, form only a crust of very 
moderate thickness upon the underlying base. 
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This base may be either a flat of an eroded 
elevated reef or of a similar substructure of 
volcanic rocks, the nature of that base de- 
pending absolutely upon its character when 
elevated in a former period to a greater 
height than it now occupies. . . . The Fijis 
are not situated, as was supposed, in an area 
of subsidence, but ou the contrary, they are 
in an area of elevation, so that the theory 
of Darwin and Dana is not applicable to the 
islands and atolls of the Fiji group.” As it 
was a study of these and similar groups 
which led Darwin and Dana to adopt their 
theory of subsidence, Mr. Agassiz seems to 
dispose of the theory as applied to any 
islands, although he says in a later para- 
graph, “ The great variety of causes which 
have been active in shaping the present 
physiognomy of the reefs and atolls of Fiji 
shows the impossibility of assigning any one 
factor . . . as the single eause for the forma- 
tion of the many different kinds of atolls 
and barrier-reef islands to be found in the 
Fiji group.” Mr. Agassiz promises a fully 
illustrated report some time during the com- 
ing summer. 


New Theories regarding the Rainbow.— 
The old theory of the rainbow, which is still 
found in optical text-books, only imperfectly 
accounts for the true bow and fails entirely 
to explain the ‘spurious bows ” which often 
accompany the former. It is usually possi- 
ble by close examination to distinguish cer- 
tain colors on the inside edge of the primary 
which are not consistent with the simple 
series of spectrum colors, accounted for by 
the Descartes theory. In a paper on The In- 
tensity of Light in the Neighborhood of a 
Caustic, Airy seems to have laid the founda- 
tion for an adequate theory of the rainbow. 
Au article in Nature on this subject says that 
Mr. J. M. Pernter is working out the new 
theory, and his general conclusions are given 
as follows: “ The greater the drops the more 
spurious bows.” <A chief bow of intense 
piuk and green (hardly any blue) indicates 
drops of diameters ranging from one to two 
millimetres ; intense red always speaks for 
big drops. Secondaries (spurious bows) of 
green and violet (the blue is marked by con- 
trast) without yellow, immediately forming the 
chief bow, correspond to drops of 0.5 milli- 
metre, while five and more secondaries with- 
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out white and without breaks mark drops of 
0.1 millimetre. A partly white bow is pro- 
duced by drops of 0,06 millimetre, and 
when the drops are still smaller, a real white 
bow with orange-yellow and blue margins is 
the result. The net result of these elalo- 
rate investigations will be to add a new in- 
terest to a natural phenomenon already en- 
dowed with many associations of magic and 
beauty.” 


The Recent Total Eclipse of the Suu.— 
While there have been no complete reports 
from any of the observation parties of the 
total eclipse of the sun of Saturday, Janu- 
ary 22, 1888, enough information has been 
received to indicate that the majority of 
them were successful and that much data of 
extreme scientific value has been obtained. 
The only district in which the weather was 
not propitious seems to have been southern 
Russia, only a few good photographs being 
obtained. <A telegram received from the 
Rev, J. M. Bacon, in charge of the British 
Astronomical Association at Buxar, 
nounces perfect weather and “ observations 
satisfactory all round.” This party is re- 
ported to have taken a suecessful series of 
cinematograph pictures. The party located 
at Jeur, from the Lick Observatory, wader 
the direction of Prof. W. D. Campbell, re- 
ports very successful observations. The 
unusually favorable weather, the number of 
trained observers on the ground, and the 
delicate and powerful instruments at hand, 
have evidently combined to make this one 
of the most important scientific events in 
the closing years of the century. In calling 
attention to this fact Nature says: “ With 
such a list of successes we may safely say 
that this eclipse, as befitting the last one of 
the century, has surpassed all previous rec- 
ords; but, unlike many eclipses at the be- 
ginning of the century, it can not be truly 
said that the event of Saturday was over at 
the end of two minutes of totality. To many 
the eclipse has yet to begin and will last for 
many months, during which time each line 
in the spectrum, each streamer of the coro- 
na, each prominence on the sun, will be an- 
alyzed little by little to discover if we have 
similar streamers in other coronas or ideuti- 
cal lines in our laboratories. It may be con- 
fidently expected that the results obtained 
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on Saturday will enable us to solve some of 
the enigmas of solar phenomena and consti- 
tution.” 


Source of the X Rays.—Professor Trow- 
bridge, of Cambridge, and J. E. Burbank 
have recently published (American Journal 
of Science, February, 1898) the results of 
an investigation into the souree of the X 
rays. The experiments were conducted with 
Crookes tubes containing no interval be- 
tween the anode and cathode, so that no dis- 
eharge in the usnal sense oeeurred in the 
tubes. A continuons conductor was led 
through the rarefied tube, and it was discov- 
ered that X rays were given off from every 
element of this conductor at right angles to 
its surface when a disruptive discharge oe- 
eurred in the eireuit of which the tube 
formed a part. This remarkable result was 
obtained by means of the very high electro- 
motive force from a Planté rheostatic ma- 
ehine which was ebarged by ten thousand 
storage eclls. Among the interesting data 
obtained were some regarding the so-called 
Xray burn, When the back of the hand- 
was exposed to the brush discharge from one 
of these tubes, a peculiar pricking sensation 
was experienced and all the symptoms of an 
X-ray burn developed. The skin when ex- 
amined under a mieroseope exhibited centers 
of inflammation surrounded by regions of 
lesser degrees of burn, It thus seems evi- 
dent that the so-called X-ray burn is due to 
an electrification—a discharge at the surface 
of the skin—and this eleetrification may or 
may not be accompanied by the XN rays. The 
results of the experiments are summed up as 
follows: 1. A Crookes tube inclosing a eon- 
tinuous conductor is well suited, with the 
employment of high eleetromotive force, for 
the study of electric lines of induction. 2. 
The direction of the so-ealled X rays and 
eathode rays can be ehanged by electric in- 
duction. 3. The soealled X-ray burn can 
be produced by an intense state of electrifi- 
cation. 4, The so-called eathode rays and 
X rays are given off from everv element of 
a eontinuous conductor at a high stage of 
the vacuum in a Crookes tube, both when 
this conductor constitutes the cathode and 
when it forms the anode of the electrical 
circuit. The term electric rays, possibly 
rays of polarization, would appear to be 
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more comprehensive than the terms cathode 
rays and X rays. 


Early Observations of the Zodiacal Light. 
—Apparently the earliest mention of the 
zodiacal light is a notice by Diodorus Siculus, 
of the appearance in the sky, in B, c. 373, 
“ofa great light for several nights, which 
was called, from its shape, the burning 
beam.” Nicephorus, in his Ecclesiastical 
Ilistory, tells of a remarkable appearance in 
the sky for a eonsiderable time during the 
summer and fall of a,p, 410, which he 
thonglit could not be a comet, because it had 
not a stellar nucleus. Cassini saw a simi- 
lar phenomenon in March, 1668, and_ his 
nephew Maraldi another in Mareh, 1702; 
but Cassini’s observation was of a comet, the 
head of which was not visible to him, while 
it was seen in the East Indies and at the Cape 
of Good Hope. The first person to give a 
definite description of the zodiaeal light was 
Joshua Childrey, who is quoted by W. T. 
Lynn in the Observatory as saying that “in 
February, and for a little time before, and a 
little after, that month (as I have observed 
several] years together), when the Twilight 
hath almost deserted the /Zorizon, you shall 
see a plainly discernible ray of the Twilight 
striking up toward the Yleiades or seven 
stars, and seeming almost to touch them. It 
is to be observed any clear night, but is best 
There is no such ray to be ob- 
served at any other time of the year (that I 
ean pereeive), nor any other ray at that time 
to be perceived darting np elsewhere. And 
I believe it hath been and will be constantly 
visible at that time of the year. But what 
the eause of it in nature should be, I can 
not yet imagine, but leave it for further 
inquiry.” 


illue nocte, 


The Importance of Pabltie Baths.x—Some 
interesting statistics are given by Walter 
Channing regarding the municipal public 
baths of Brookline, Mass. The baths were 
opened in January, 1897, and at the time 
Mr. Channing’s article was written, about 
the middle of May, there had used the baths 
17,089 bathers, or an average of 451 daily. 
A somewhat eurious difference was noted 
between the number of males and females. 
The bathers during the last six weeks, for 
instance, being divided as follows: Men and 
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boys, 3,813; women and girls, only 1,080. 
When the baths were first opened the policy 
was to have as many free days as possible, 
but it was found quite impossible to keep 
order even with the aid of a police officer. 
Under a new arrangement by whieh a fee of 
five cents was charged, which included soap, 
towels, and bathing dress, a great improve- 
ment was manifested, even this smail fee 
seeming to make the bathers more self-re- 
specting and eonseientious and doing away 
with that irresponsible and reckless feeling 
which an unadulterated charity seems so 
prone to produce. Instead of the fees de- 
creasing the number of bathers, there was a 
eonstant and steady increase. An interest- 
ing experiment in connection with these 
baths is the giving of instrnetion in swim- 
ming to the public-school children, The 
town pays for this through the school com- 
mittee. The pupils as well as the teach- 
ers have taken great interest, and already 
large numbers have been taught how to 
swim. At the end of the school vear there 
will be thorough tests, and certificates of 
proficiency will be given. Aside from the 
value which this bath has as a swimming 
school and healthy recreation ground for the 
ehildren, its successful eontinuance ean not 
fail to have a most beneficial effeet on the 
general personal cleanliness and sanitation 
of the town, a elean individual being much 
less patient with nasty streets and houses 
and neighbors, than a dirty one. The im- 
portance of the pudlie bath does not seem 
to be generally appreciated in this country. 
It is when properly handled one of the most 
powerful and far reaching of the munici- 
palities’ institutions for promoting cleank- 
ness, both mental and physical, and good 
citizenship; in several of the European 
states where this fact has been appreciated 
the publie baths of the eities and towns are 
among their most important institutions. 


Industrial Instability in Ruassia.— In- 
dustrial labor in Russia, as pietured in the 
bulletin of the Musée Secial, is usually un- 
stable and can not be depended upon. In 
most of the shops the workmen scatter at 
once in the spring. The operatives who 
eome in after the Easter vacation, which 
lasts several weeks, are generally new ones, 
who have never worked in that kind of in- 
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dustry, and a new apprenticeship is neees- 
sary. Henee arises an obstacle to the de- 
velopment of professional skill. The new 
hands are very awkward, and are more 
quickly tired than those who are aecustomed 
to work methodically. The workman is eon- 
tinually ehanging his plaee, and passes from 
one trade to another, as he would from one 
place to another, beeoming now a shop oper- 
ative and now an agricultural laborer. As 
M. Anatole Leroy Beaulieu says, he is a 
nomad. He is not identified with his ma- 
chine, does not understand it, and does not 
know how to bring out its latent power. 
Hence in many industries which have been 
long organized on the grand seale in the 
West, the Russian does better work at home 
in the old way than ean be turned out in the 
factories. Besides this, the Russian work- 
ing class takes to machines with a bad grace, 
and will not use them except under eompul- 
sion. A cuiious condition, resulting partly 
from this disposition, is that when crops are 
good and the demand for manufactured 
products is lively, the workmen abandon the 
shops because they can live without the 
labor. It is of no use to raise wages, for 
that offers no attraction to the peasant who 
has enough to live upon in his usual way. 
While in the West the best-fed workman is 
the most efficient, in Russia the one who is 
satistied is the most idle. Where women 
are found én the shops, it is an indication of 
improvement and of better development and 
more stable conditions. 


Defects of the Metrie System.—An ad- 
mirable summary of the arguments against 
the enforced adoption of the metric system 
of weights and measures is presented by Mr. 
George W. Colles, in a paper read by him 
before the American Society of Mechanieal 
Engineers. Having examined what has been 
said in favor of the system and against it, 
he coneludes that the claim for its scientific 
accuraey is not justified, none of its units 
being what it purports to be; that the 
metre, as a scientific standard, can claim no 
superiority over the yard, and leaves us, 
moreover, without that most useful of meas- 
ures, the foot; that while uniformity, earried 
too far, is of doubtful advantage, the metrie 
system in practice has generally served not 
to introduce but to destroy it, by superadd- 
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ing new methods without replacing old ones; 
that the decimal divisions, instead of being 
the greatest advantage of the system, are 
its most irreparable defect, and of what- 
ever uniformity of division Nature and man 
are capable, it can never be expressed by 
the number ten; and that the mind ean 
never think in decimal fractions, but inva- 
riably does think in fractions reduced to 
their lowest terms, so that they are as im- 
possible to get rid of as the mind itself. 
The English system, the author shows, though, 
like all things in Nature, it bears the marks 
of imperfection, the decay of time, and the 
usages of civilizations long since passed 
away, yet in its essential elements embodies 
the wisdom and experience of ages, and is, 
in fact, the survival of the fittest. 


English Composition ‘as it is Tanght.” 
—aAn idea of the value of instruction in Eng- 
lish writing given in our common and pre- 
paratory sehools may be gained from the 
report of the Committee on Composition and 
Rhetoric to the Board of Overseers of [ar- 
vard University. The committee gave out as 
a subject to the students for voluntary com- 
position a description of the instruction and 
what they thought it was worth. Thirteen 
hundred and cight students in the college, 
Scientific School, and Radcliffe College hand- 
ed in papers, These are classified and com- 
pared according to the advancement of the 
writers in the college course. The most no- 
ticeable feature in the papers corresponding 
with the freshman grade, taken as a whole, 
is their extreme crudeness of thought and 
execution ; and they reveal various defects in 
the system of instruction used in the schools 
from which the writers came. The papers 
of the next grade were better and showed 
benefit from instruction received in the pre- 
vious course, but with evidence of the de- 
ficiency in early elementary training still ap- 
parent. The work of the writers of the 
junior class (average age twenty-one years) 
was satisfactory, but nearly all of them ex- 
pressed a decided opinion that the instruc- 
tion given in the preparatory schools in 
written English is inadequate. All but three 
of the seventy papers from Radcliffe College 
were creditable in execution; but none of 
them indicated any special capacity for ob- 
serving, or attempted anything in pointing 
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out defects which might be termed a thought- 
ful solution of them. The papers from the 
Scientific School were, curiously, “ noticeably 
inferior in nearly all respects.” The papers 
from graduates of normal schools were like- 
wise not what could be reasonably ex- 
pected from students of such institutions. 
The chief value of these papers “lies in the 
indirect or unconscious light they throw upon 
a curiously heterogeneous system of almost 
undirected natural growth.” They also reveal 
“what heretofore has been the great defect 
in the methods of instruction in written Eng- 
lish in the common preparatory schools. It 
has been taught almost wholly objectively, 
or as an end ; almost never incidentally and as 
ameans.” In the great majority of these 
schools “English is still taught, it would 
seem, not as a mother tongue, but as a for- 
eign language.” The committee believes, 
however, that, taken as a whole, the infer- 
ences and conclusions to be drawn from the 
papers “are distinetly and unmistakably 
encouraging, because they reveal wherein is 
to be found the root of the trouble, and 
indicate the steps now being taken to remove 
that trouble. It is remarked that while 
methods of instruction are often unsparingly 
criticised, schools and teachers are, as a rule, 
kindly spoken of. 


The International Scientific Catalogue. 
—The proceedings of the International Bib- 
liographical Conference of 1896 in London 
concerning the International Catalogue of 
Scientific Literature, Dr. Cyrus Adler’s sum- 
marized account of which has only recently 
been published, afford many points of inter- 
est. Among them was the discussion as to 
the definition of a contribution to science for 
the purpose of the eatalogue. It was de- 
cided, with the help of a committee to which 
the conference had to refer the subject, to 
mean a contribution to the mathematical, 
physical, or natural sciences, “such as, for 
example, mathematics, astronomy, physics, 
chemistry, mineralogy, geology, botany, math- 
matical and physical geography, zodlogy, 
anatomy, physiology, general and experi- 
mental pathology, experimental psychology, 
and anthropology, to the exclusion of what 
are sometimes called the applied sciences— 
the limits of the several sciences to be deter- 


mined hereafter.’ The discussion related 
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not so much to the subjects that should be 
included, as to the terms under which they 
should be described and classified. It was 
further decided, without dissent, that in 
judging whether a publication is to be con- 
sidered a contribution to science suitable for 
entry in the catalogue, regard should be had 
to its contents, irrespective of the channel 
throrgh which it is published.” The impor- 
tance of this rule was emphasized by several 
German delegates, some of whom pointed out 
that trade journals, and even a daily paper 
whieh was named, often contain scientific 
articles of great value. Those who are dis- 
posed to ridicule “ newspaper scienee”’ must 
hereafter qualify their flings. Regard is to 
be had first in the catalogue to the require- 
ments of scientific investigators; entries 
are to be both by subjects and by authors’ 
names; the eatalogue is to be issued by a 
central bureau to be loeated in London, with 
the Royal Society advising, and in English, 
with authors’ names and titles in their own 
language ; and to be begun January 1, 1900. 
The English (inelnding American) element 
was influential in the conference, and none of 
the delegates had more force in its delibera- 
tions than the American representatives, Prof. 
Simon Newcomb and Dr. J.8. Billings. The 
American department of the catalogue will 
be under the direction of the Smithsonian 
Institution, and an appropriation of ten thou- 
sand dollars is asked from Congress to earry 
on the work. 


A Musieal Experiment.—A somewhat 
interesting musical experiment was recently 
made by Prof, E. E. Slosson, of the Univer- 
sity of Wyoming. Twenty-two persons—seven 
men and fifteen women—each provided with 
paper and writing materials, were given a 
pianoforte coneert, and at the expiration 
of each piece were requested to write down 
the impressions reeeived from the music. 
Only one of the twenty-two was a_profes- 
sional musician. The pieces played were: a, 
Chopin funeral march (sonata, op. 35); 6, 8. 
I. Powell nocturne, Hlope (op. 4, No. 1; ¢, 
8. F. Powell nocturne, Solicitude (op. 8, No. 
2); d, Handel’s aria, He was Despised and 
rejected of Men (The Messiah); e, Chopin 
nocturne (op. 15); and f, Schubert, Liszt 
Serenade. The conclusions drawn, from an 
examination of the answers returned, seemed 
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to show that music has a somewhat definite 
emotional content, and that impression of 
this is reeeived by the average listener, but 
with varying intensity. The formal content 
seems to be furnished entirely by the mood, 
associations, or temperament of the individ- 
ual. <A great difference exists both in the 
capacity of individuals to receive definite im- 
pressions and of composers to convey them. 
To overcome a strong individual mood re- 
quires music of extremely strong expressive- 
ness. 


Tee Caves.—Three principal forms in 
which ice enduring all the year round is 
found are mentioned by Mr. Edwin Swift 
Balch in his paper on Iee Caves and the 
Causes of Subterranean Ice: glaciers, ice 
gerges, and ice eaves. Glaciers are formed 
from the winter snows, which by their own 
weight, and melting and regelation, have ac- 
cumulated into a mass of ice. Ice gorges or 
gullies oeeur in fissures or ravines, at an alti- 
tude greatly below the general snow line of the 
district, where the winter snow is sufficiently 
proteeted from the sun to endure as snow or 
ice through the summer months. The au- 
thor has, for instance, found lumps of ice in 
King’s Ravine, on Mount Adams, in the 
White Mountains, among the big bowlders, 
late in September, The ice in such gullies 
is formed in the same manner as that of gla- 
ciers, or that on ponds and rivers, by the 
cold of winter and the melting of the snows. 
Ice caves are roofed, and the ice is formed 
directly within them, and is not, exeept per- 
haps near the entranee, solidified snow. 
The roof, while not admitting the winter 
show, is a protection agaist warm summer 
rains, and cuts off radiation—acting as a pro- 
tector against heat, and tempering the cold. 
The eaves vary greatly in their positions, 
shapes, and sizes. They are found in vari- 
ous parts of Europe, Asia, and America, most- 
ly in the smaller ranges or in the outliers of 
the snowy ranges, generally in limestone and 
oceasionally in basaltic formations. Many 
are found in the Jura, a few in Switzerland, 
a few in the Italian Alps, a number in 
the eastern Alps; there are some in Hun- 
gary, several in Russia, one on the Peak 
of Teneriffe, several in Siberia, one in Kun- 
duz in central Asia, one in Japan, and one 
in Korea. Twenty-nine places are mentioned 
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where subterranean ice occurs in North 
America, two of which are in Pennsylvania 
The dimensions of the caves vary greatly, 
some being great halls, three hundred or 
four lrandred feet long, and some small tun- 
nels in which one ean not stand up straight. 
The forms assumed by underground ice are 
different from those visible in glaciers or ice- 
bergs. There are no séraes or crevasses, but 
stalactite forms are very common. The ice 
in the bottoms follows the shape of the floor. 
Sometimes ice is found in them of the pecul- 
jar structure called prismatic—breaking imto 
regular prisms. Holes or runnels are formed 
in the lowest parts of the ice floors, where 
they are ent ont by the melting water; and 
lakes and pools sometimes oecur in them. 


Scientific Palmistry.—The character and 
direction of the movements of the digits both 
in hand and foot, Sir William Turner ob- 
served in his anthropological address at the 
British Association, are imprinted on the in- 
tegument of palm and sole. In the palm of 
the human hand the oblique direction of the 
movement of the fingers toward the thumb, 
when bent in grasping an object, is shown 
in the obliquity of the two great grooves 
which cross the palm from the root of the 
index to the root of the little finger. The 
deep curved groove, extending to the wrist, 
whieh marks off the eminence of the ball of 
the thumb from the rest of the palm, is as- 
sociated with the opponent action of the 
thumb, which is so marked in man that the 
tip of the thumb can be brought in contaet 
with a large part of the palmar surface of the 
hand and fingers. Faint longitudinal grooves 
in the palm, situated in a line with the fin- 
gers, express slight folds which indicate 
where the fingers are approximated to or 
separated from one another in adduetion and 
abduction, In some hands a longitudinal 
groove marks off the muscles of the ball of 
the little finger from the rest of the palm, 
and is associated with a slight opponent ac- 
tion of that digit, by the combination cf 
which with a partial opposition of the 
thumb the hand can be hollowed into a cup 
—the drinking cup of Diogenes, These 
grooves are present in the infant’s hands at 
the time of birth, and the author has seen 
them in an embryo. They appear in the 
palm months before the infant ean put its 
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hand to any nse, They are not, therefore, 
acquired after birth. Grooves are also seen 
in the palm of the hand of the anthropoid 
apes, differing in various respects from those 
of man, and respectively characteristic of 
the group in which they are found. 


The Psyehology of HWumor.—A_ recent 
number of the American Journal of Psy- 
chology contains an inquiry into the psy- 
chology of “tickling laughter and the com- 
ic,” by Prof. G. Stanley Hall and Arthur 
Allin, Their material was obtained by 
means of a widely circulated syllabus, sent 
with the request that the questions be an- 
swered, and the sheet then returned to the 
authors. About seven hundred answers 
were received, many of these from school 
teachers having the supervision of a num- 
ber of pupils, so that the real number of 
individuals heard from amounted to prob- 
ably three thousand. The authors discuss 

the answers received, and then go on to 
a consideration of the general subject. The 
many theories since Aristotle, concerning wit 
and humor, are shown to be either pure- 
ly speculative or extremely circumscribed 
in the range of their indnuetion and henee 
furnishing no foothold for further research. 
Among the older conceptions of the essen- 
tials of humor mentioned is Hobbes’s: “The 
passion of laughter is the sudden glory atis- 
ing from some sudden conception of some 
eminence in ourselves, by comparison with 
the inferiority of others, or with our own 
formerly.” Dryden defined wit as a ‘“ pro- 
priety of thoughts and words, or thoughts 
and words elegantly adapted to the subject.” 
Dr. Johnson thought it ‘‘a combination of 
dissimilar images or discovery of occult re- 
semblances in things apparently unlike, Rich- 
ard Blackstone conceived it as “a series of 
high and exalted ferments.” Kant defines 
laughter “as an affection arising from the 
sudden transformation of a strained expec- 
tation into nothing.” Mr. J. L. Ford says: 
“Careful study of the work turned out by 
professional joke makers reveals the fact that 
fully nine tenths of their humor is founded 
on the simple idea of disaster or misfortune. 
... For a great many years nearly all our 
national humor had for its foundations the 
mother-in-law, the goat, the stove-pipe ine- 
; briety, and the banana peel.” The authors 
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find asa result of their inquiry that all eur- 
rent theories are speculative and inadequate; 
they offer several good suggestions for a 
further study of the subject, two of which 
are the use of the camera and phonograph 
as automatic registers. The most important 
result of the inquiry seems to be the setting 
forth of how little we know about this de- 
partment of mental phenomena. 


The Blue Jay’s Fooed.—A recent inquiry 
hy F. E. L. Beal, assistant of the United 
States Department of Agriculture, into the 
food of the blue jay resulted in some unex- 
pected results. The bird is distributed over 
the whole of the United States east of the 
great plains, and has a bad reputation, being 
charged not only with habitually robbing the 
nests of smaller birds of their eggs and 
young, but also with being very destructive 
to the farmer’s grain. Mr. Beal examined 
two hundred and ninety-two stomachs in all. 
The remains of a small bird were found in 
two of these and portions of eggshells in 
three. He found that vegetable stuff made 
up three quarters of the blue jay’s food, a 
good share of which is nuts and mast and 
wild berries, Their insect food makes up 
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about twenty-three per cent of the whole, 
and consists largely of noxious and destruc- 
tive sorts. He concludes as follows: “The 
most striking point in the study of the food 
of the blue jay is the discrepancy between 
the testimony of field observers concerning 
the bird’s nest-robbing proclivities and the 
results of stomach examinations, The accu- 
sations of eating eggs and young birds are 
certainly not sustained, and it is futile to at- 
tempt to reconcile the conflicting statements 
on this point, which must be left until more 
accurate observations have been made. In 
destroying insects the jay undoubtedly does 
much good. Most of the predaceous beetles 
which it eats do not feed on other insects to 
any great extent. On the other hand, it de- 
stroys some grasshoppers and caterpillars 
and many noxious beetles, such as scara- 
beids, click beetles, weevils, buprestids, 
chrysomelids, and tenebrionids. The blue 
jay gathers its fruit from Nature’s orchard 
and vineyard, not from man’s, Corn is the 
only vegetable food for which the farmer 
suffers any loss, and here the damage is 
small. In fact, the examination of nearly 
three hundred stomachs shows that the blue 
jay certainly does far more good than harm.” 


MINOR PARAGRAPHS. 


As the result of some recently conducted 
experiments on feeding hogs, itis announeed 
by the Cornell University experiment. sta- 
tion that fully twenty-five per cent of the dis- 
eases which are supposed by the farmer to 
be hog cholera, or some other of the infec- 
tious diseases which attack hogs, are simply 
due to unhealthy food or foul surroundings. 
It was found, among other things, that the 
dishwater from hotels (which forms the 
basis of the ordinary swill fed about towns) 
was especially injurious when any of the pow- 
dered soaps had been used for dishwashing 
purposes, and a large number of deaths 
among several herds were traced to this 
cause. The amount of free alkali, over 
fifty per cent, which is present in these soap 
powders In the shape of sodium carbonate 
(ordinary washing soda) was found to be the 
dangerous substance. 

Is it possible, asks a writer in the Revue 
Scientifique, “to atlirm positively that any 
particular medicine is injurious or any treat- 


ment bad? Assuredly not; what we con- 
demn to-day will be good to-morrow. Did 
not the Sorbonne condemn quinine, tartar 
emetic, and antimony as injurious medicines ? 
It was the same with transfusion. Science 
is revolutionized every moment by new dis- 
coveries. A doctor practicing laparotomy 
thirty years ago as it is practiced now would 
have been regarded as guilty of imprudence ; 
yet the operation is very easily performed, 
perhaps too readily. There was a tune when 
to give more thana gramme anda half or two 
grammes of iodide of potassium would have 
been a great fault; now, eighteen and even 
twenty grammes are given. Twenty-five 
years ago some doctors and even academi- 
cians denied that smallpox was contagious.” 


Dr. Brinton, in a recent number of 
Science, calls attention to a paper by the 
Marquis de Nadaillac on The End of the 
Human Race, and comments as follows: 
“ Making anew the caleulation of the increase 
of population as compared with the increase 
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of food supply, he reaches the gloomy con- 
clusion that in a few centuries there will 
inevitably be too little food to supply all 
the mouths. Russia alone, at its present 
rate of births, will in one hundred years be 
obliged to feed eight hundred million per- 
sons. What, he asks, can stem this over- 
whelming tide of population? He gives up 
the problem, and says we must leave it to 
God, a solution which is more creditable 
to his piety than to his position as a scien- 
tist. The real solution is to educate men 
and women to the point where they will 
not recklessly produce offspring, ner yet 
ruthlessly prevent them, as is the case now 
in some departments of France. Unfortu- 
nately, prejudice stands in the way of a fair 
and free discussion of this solution.” 


Like our bison and the giraffe, the African 
wildebeest, or white-tailed gnu, is at the point 
of extinction. It is computed, the London 
Spectator says, that there are only about five 
hundred and fifty of these animals surviving 
in a wild condition, though they were at no 
great distance of time numbered by tens of 
thousands, Four herds are mentioned as 
still surviving in the Orange Free State, 
three of about one hundred each, which are 
fenced in, and one belonging to a wealthy 
Boer farmer, Mr. Plet Terblans, consisting of 
some two hundred and fifty animals, running 
perfectly wild, but protected on his wide do- 
main by the vigilance of his sons and black 
servants. Having found the dead bodies of 
twenty-seven of these animals, all shot at one 
drinking place on the same day, from only 
ene of whieh the skin and meat had been 
taken, he determined to stop the slaughter 
and did it. His farm is thirty square miles 
in area, and the wildebeests seem to be aware 
that they are exposed to danger elsewhere. 
They will go twenty miles in a night to feed 
upon some particularly good grass on other 
land, but gallop back to sanctuary at sun- 
rise. 


NOTES. 


Tne Report of the New York or American 
Section of the Society of Chemical Industry 
for 1896-97, Dr. Hl. Schneitzer, New York, 
local secretary, speaks of the continued 
growth and prosperity which the section, as 
well as the society at large, enjoyed during 
the year, Seventy-nine members were added 
to the New York section, and the number of 
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members residing in America is now four 
hundred and seventy.one, Seven general 
meetings were held during the session repre- 
senting the year, at which, besides the open- 
ing address of Chairman C. F, Chandler, 
twenty-four papers were read, most of which 
have been published in the Journal of the 
Society in London. The society is regarded 
by its promoters as a neeessary addition to 
the existing Chemical Socicty, its aims being 
the promotion of the industrial and manu- 
facturmg branches of chemistry. 


Tue British Association at ita recent 
meeting made appropriations for grants for 
scientific purposes amounting to £1,550. 
The sum was larger than had been voted for 
several years, because the committee desired 
to make some grants for the pursuit of local 
investigations, to be expended by the vari- 
ous committees which had been appointed 
for the purpose of study and research in 
Canada. These committees relate to the 
establishment of a meteorological observa- 
tory on Montreal Mountain, Canadian photo- 
graphs of geological interest, the biology of 
the lakes of Ontario, the industrial and so- 
cial conditions of the northwestern Indian 
tribes, the organization of an ethnological 
survey of Canada, and the establishment of 
a biological station in the Gulf of St. Law- 
rence. 


Proressor Leonard has recently shown 
that cathode rays in air form regions of mist 
condensation. A jet of steam, a short dis- 
tance from the aluminum window of a Crookes 
tube, becomes of a bright whiteness and of a 
cloudy nature. The cathode rays seem to 
act far more powerfully than the X rays in 
this way. A. Paulsen has formed a cathode- 
ray theory of the northern lights. 


THe scientific value of Prof. 0. C. Marsh’s 
collections just presented to Yale University 
can not be overestimated. Perhaps the most 
important of these is the collection of verte- 
hrate fossils, which contains the famous series 
illustrating the genealogy of the horse. The 
only conditions attached to the gift are those 
necessary to insure the permanent care and 
preservation of the collections themselves. 


Tne Franklin Institute of Philadelphia is 
making part of its building fireproof, for the 
safer storage of its valuable library. In con- 
nection with the change a much larger space 
will be provided for the reading room and for 
the display of models and apparatus and for 
general museum purposes. 


Burrepine has long been discarded by the 
doetors, but if the experiments of the Rus- 
sian physiologist Hssipor have any signifi- 
cance there may be some virtue in it, after 
all, This gentleman has found that an abun- 
dant drawing of the blood has important ef- 
fects on the chemical composition and prop- 
erties of what is left. After drawing large 
quantities of blood, amounting to as much as 
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one fortieth the weight of the body, from 
rabbits, guinea-pigs, ad pigeons, Mr. Essipor 
affirms that the fluid acquired a marked bac- 
tericidal power, particularly against the mi- 
crobe of cholera. The effect took place 
gradually, and attained its maximum in 
about twenty-four hours. At the same 
time the animal became refractory against 
inoculations. 


Epwarp Germano recently conducted a 
series of experiments to determine the time 
which the typhoid bacillus could retain its 
vitality under various conditions. The results 
showed that in dry air the cultures were dead 
within twenty-four hours, but in moist warm 
air they retained their vitality for sixty days. 
He concludes that aérial transmission in the 
ordinary acceptation of the term—that is, 
being blown abont as dust or as a miasm in 
the wind from infected districts—is highly 
improbable; but that in imperfectly disin- 
fected and apparently dry blankets and 
woolen clothing the microbes may retain 
their vitality for some time and be conveyed 
long distances. 


Some recent experiments by Professor 
Oliver and Dr. Bolam on the immediate cause 
of death by electric shocks seem to indicate 
that death is due to a sudden arrest of the 
heart’s action and that simultaneous failure 
of the respiratory center and the heart, ex- 
eept with unusually high voltage, is very 
rare. It follows from this that resuscita- 
tion in apparent death from electric shock is 
made much more difficult than if the fata} 
result were brought abont by respiratory 
failure. 


Tne oldest oak tree in France, the St. 
Bernard oak at Cunfin, is more than eight 
hundred and twenty-five years old, having 
been planted in a. p. 1070, and is mentioned 
in the <cfrnules ecclésiastiques di Dioeese de 
Langres, It measures twenty-two feet in cir- 
cumference at the collar of the roots, and is 
forty-two and a half feet high to the first 
branches. The trunk is hoHow, and the wood 
has nearly all disappeared, leaving little else 
than the bark, which, too, has been eaten 
away in spots; one of the holes is large 
chough to let a man inside. A niche was 
made in the upper part of the trunk by the 
curé of Cunfin in 1749, and the statue of the 
Virgin was placed in it. That was swept 
away during the Revolution, but the old tree 
stil] lives, 


A Biure of clay marl capped with yellow 
gravel, fronting Raritan Bay, near Cliffwoud, 
N. J., the extreme northeastern exposure of 
the eretaceous clay and mart outerop of the 
State, is a source from which collections of 
the fauna have heen made, and the only 
spot where the flora of the horizon has been 
observed. It has been explored geologically 
by Messrs. Arthur Tlollick, Lester F. Ward, 
aud N, L, Britton, who have collected con- 
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siderable material from it. The specimens, 
as a whole, are not very satisfactory, con- 
sisting of poorly preserved mollusks, frag- 
ments of crustaceans, fruit, leaves and 
branches of trees, and masses of lignite, 
many of them occurring in ferruginous con- 
cretions which soon disintegrate on exposure 
to the air, Mr, Hollick, in his paper describ- 
ing and figuring them, notices twenty-six 
species of plant remains, ten of which are 
apparently new. 


Tue result of a careful study of four hun- 
dred alcoholics by Forel, of Zurich, again 
emphasizes the great importance of heredity, 
Forty-three per cent of the cases had one or 
both parents alcoholic. Fifteen per cent of 
the patients were wholesale or retail liquor 
dealers, All cases showed various physical, 
mental, and moral alterations. Fourteen per 
cent were epileptics. 


A comparison of the fossil foraminifera 
of the marine clays of Maine is adduced by 
Mr. F. 8. Morton, in a communication to the 
Portland Society of Natural History, as fur- 
nishing additional evidence that the climate 
when they were deposited was very much 
colder than now. Many of the forms are 
still found living in the Gulf of St. Lawrence, 
but the forms found still farther north more 
perfectly agree with them. Those found by 
the late H. B. Brady in the shallow-water 
dredgings from the Novaya Zemlya Sea are 
almost identical with the Maine fossil forms. 


Dr. Dawson Witirams, who has been 
connected with the editorial staff of the 
British Medical Journal for seventeen years 
as assistant editor under Mr, Ernest Hart, has 
been appointed editor-in-chief to succeed the 
latter. 


In the list of recent deaths of men associ- 
ated with science are recorded the names of 
Arthur Kammermann, astronomer, at Geneva, 
Switzerland, December 15th, aged thirty-six 
years; Prof. Knud Styffe, director of the 
School of Technology at Stockholm, a great 
authority on iron and stecl and author of a 
report on The Elasticity, Extensibility, and 
Tensile Strength of Iron, which has been 
translated into English, February 3d, in his 
seventy-fifth year; Jean Albert Gauthier 
Villars, printer to the French Academy of 
Sciences, and publisher of the works of La- 
grange, Fermat, Fourier, Cauchy, and other 
scientific investigators, February 5th, at the 
age of sixty-nine years; Dr. Rudolf Leuck- 
art, professor of zodlogy and zoétomy at Leip- 
sic, February 7th, aged seventy-four years ; 
and John Carrick Moore, an eminent gceolo- 
gist in the earlier part of the century, author 
of papers on Silurian strata, Tertiary fossils of 
Santo Domingo and Jamaica, Erosion of Lake 
Basins, and the Influence of the Obliquity of 
the Ecliptic on Climate ; in London, February 
10th, in his ninety-fifth year—a nephew of Sir 
John Moore. 
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